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Introdi  iction 


All  new  tactical  vehicles  and  aircraft  are  required  to  be 
evaluated  for  potential  whole-body  vibration  (WBV)  health  hazards 
to  their  crevnnembers .  This  -  auirement  is  contained  in  AR  40-10, 
"Health  hazard  assessment  program  in  support  of  the  Army  materiel 
acquisition  decision  process."  In  support  of  this  program,  the 
U.S.  Army  Aeromedical  Research  Laboratory  (USAARL)  was  requested 
by  the  U.S.  Army  Environmental  Hygiene  Agency  ( USAEHA)  to  perforin 
a  Health  Hazard  Assessment  (HHA)  on  the  Palletized  Load  System 
(PLS)  Truck.* 

The  PLS,  shown  in  Figure  1,  is  a  family  of  all  wheel  drive 
(10X10)  vehicles  and  trailers  that  are  equipped  with,  material 
handling  equipment.  The  PLS  vehicles  are  designated  as  follows: 
the  M1074  truck  (with  a  crane) ,  th  ■  M1075  truck  (without  a 
crane) ,  the  M1076  trailer  and  the  M1077  flatrack.  The  PLS  is 
capable  of  attaining  a  maximum  speed  of  90.1  km/h  and  has  a  range 
of  362  km. 


Figure  1.  Palletized  Load  System  Truck. 


*  See  list  of  manuf acturers . 
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The  PLS  truck  is  a  Kenworth  d-iesel  tractor  with  a  stakebeci 
body  equipped  with  the  M1077  cargo  "flat'-ack"  in  lieu  of  a  fixed 
truck  bed.  The  trucks  have  a  load  capacity  of  16.5  tons  of 
payload  mounted  on  the  flatrack;  the  truck  also  can  tow  an  M1076 
trailer  loaded  with  an  additional  16.5  tons  of  flatrack  cargo. 

Tht.  flatrack  can  be  lowered  to  the  ground  behind  the  ,fehicle  h'r 
the  driver  in  the  cab  using  a  unique  hydraulic  system  which 
allows  a  16.5-ton  flatrack  to  be  loaded  or  unloaded  from  the  cab 
in  less  than  1  minute. 

The  unique  loading/unloading  capabilities  of  the  PLS 
provide  a  significant  reduction  in  the  time  required  for  the 
issue  of  cargo.  Because  of  this  capability,  PLS  venicles  are 
employed  by  artillery  transportation  units  for  the  supply  and 
resupply  of  ammunition.  As  such,  the  PLS  will  be  employed 
primarily  over  cross-country  terrain,  where  vehicle  load,  speed, 
and  terrain  define  the  conditions  for  measuring  WBV  signatures. 

The  methods  for  measuring  and  analyzing  WBV  are  found  in  the 
International  Organization  for  Standardization's  (ISO)  guideline 
entitled  "Guide  for  the  evaluation  of  human  exposure  to  whole- 
body  vibration  (ISO  2631)."  ISO  2631  is  reflected  in  MIL-STD- 
1472D ,  "Human  engineering  design  criteria  for  military  systems, 
equipment  and  facilities."  The  relative  severity  of  the  pro¬ 
cessed  WBV  signatures  are  interpreted  using  the  P.isk  Assessment 
Codes  (RAC)  found  in  AR  40-10.  Tb-'se  publications,  as  a  set, 
define  the  criteria  used  in  evalua...  .g  the  WBV  signatures  of  the 
PLS. 


ISO  2631  identifies  three  criteria  for  the  evaluation  of 
human  exposure  to  WBV  which  can  be  described  in  terms  of  inten¬ 
sity,  frequency,  direction,  and  duration.  These  criteria  are  the 
preservation  of  comfort,  the  preservation  of  working  efficiency, 
and  the  preservation  of  health  or  safety.  They  are  known  for¬ 
mally  as  the  reduced  comfort  boundary  (RCB) ,  fatigue-decreased 
proficiency  boundary  (FDPB) ,  and  the  exposure  limit  (EL) , 
respectively . 

The  RACs ,  as  described  in  Appendix  B  of  AR  40-10,  require 
the  classification  of  a  health  hazard  according  to  its  severity 
and  probability.  Processing  vibration  signatures  using  ISO-2631 
results  in  measurements  of  vibration  severity,  but  does  not  yield 
a  measure  of  the  probability  of  occurrence.  RACs  are  obtained  by 
combining  vibration  severity  with  the  probability  that  the  test 
condition  will  occur  in  a  real  life  scenario.  For  vibration, 

RACs  would  be  determined  for  each  vibration  amplitude  for  each 
direction  and  frequency. 
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Methods 

Whole-body  vibration  data  for  the  PLS  truck  were  collected 
at  Aberdeen  Proving  Ground  (APG) ,  Maryland,  by  Waterways 
Exr  ciment  Station  (WES)  in  coordination  with  the  U.S.  Army 
Coiu^at  Systems  Test  Activity  (USACSTA)  and  then  sent  to  the 
Response  and  Tolerance  Branch  of  USAARL  for  evaluation.  A  test 
matrix  was  developed  that  represented  the  planned  operating 
environment  of  the  PLS  truck  with  respect  to  terrain  type  and 
vehicle  speed  (Table  1) , 


Experimental  conditions 

The  PLS  truck  was  tested  over  five  cross-country  test 
courses  in  a  loaded  configuration  for  VT.'J  assessment.  These 
courses  are  part  of  the  APG  test  track  facilities.  Paved  road 
terrains  were  not  testeu  since  the  WBV  tolerance  results 
typically  are  higher  than  those  of  cross-country  terrains.  Exact 
characterizations  :>f  the  cross  country-surfaces  can  be  obtained 
from  APG  (U.S.  Army  Human  Engineering  Laboratory,  1991). 


Table  1. 


Test  ...atr  'x  for  WBV  testing  of  the  PLS  truck  . 


Cross-country  || 

_ 1 

Speed 

Course 

Course 

Course 

Course 

Course 

(mph) 

#1 

#2 

#3 

#4 

#5 

3 

X 

5 

X 

X 

X 

X 

X 

6 

X  1 

7 

X 

8 

x 

9 

mmmm 

■  | 

ms  ,  ■■bss^ 

10 

X  ^ 

X 

X 

X 

13 

X 
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1 

X 

1 

mmmm 

20 

X 

! 

The  PLS  truck  was  tested  using  vehicle  speeds  ranging  from  3 
to  20  mph,  Specific  vehicle  speeds  were  selected  to  mirror 
likely  employment  scenarios  for  each  cross-country  terrain  test 
track.  On  course  1,  the  PLS  truck  was  tasted  at  five  speeds:  5, 
10,  13,  14,  and  15  mph.  Course  2  test  speeds  were  5,  10,  and  13 
mph.  On  the  third  course,  the  PLS  was  tested  at  five  speeds:  5, 
10,  15,  18,  and  20  mph.  Test  speeds  were  5,  8,  9,  10,  and  13  mph 
on  the  fourth  course.  Finally,  the  PLS  was  tested  on  course  5  at 
3 ,  5 ,  6 ,  and  7  mph . 


Instrumentation 

Seat  accelerations  were  obtained  in  the  Z-axis  (vertical) 
for  the  driver  and  passenger  seats  of  the  PLS  using  the  WES 
hybrid  ride  meter.  The  ride  meter  captured  acceleration  signals 
using  a  microprocessor  controlled  analog-to-digital  (A/D) 
converter,  digital  input/ output  controller,  and  memory.  This 
system  was  connected  to  four  Z-axis  aligned  accelerometers  with 
two  of  the  accelerometers  fixed  to  the  passenger  and  driver  seat 
pads,  and  two  of  the  accelerometers  fixed  to  the  Ml  hull 
underneath  each  seat.  The  accelerometer  signals  were  weighted 
and  integrated  by  the  WES  hybrid  ride  meter  and  tnen  digitized  by 
the  A/D  converter.  Processed  data  was  stored  in  digital  format 
on  an  IBM  lap-top  computer.  A  more  detailed  characterization  of 
the  instrumentation  (U.S.  Army  Corps  of  Engineers.  1987)  can  be 
obtained  from  Instrumentation  Services  Division,  Waterways 
Experiment  Station,  Vicksburg,  Mississ  ppi  39180-0631. 


Analysis 

Single-axis  seat  pad  vibration  data  were  processed  using  the 
methods  prescribed  in  ISO  2631  for  broadband  signals  using  third- 
octave  analysis  with  weighting.  Digitized  acceleration  signals 
from  the  z-axis  from  both  the  driver  and  passenger  seat  pad 
accelerometers  were  read  into  a  Dolch*  model  486  portable 
computer.  A  USAARL-deve loped  automated  analysis  program  was  used 
to  produce  tabular  and  graphic  plots  of  the  acceleration  data. 
These  plots  (Appendix  B)  were  used  to  identify  vibration  exposure 
limits  which  occurred  under  projected  normal  daily  operating 
conditions . 

The  RACs  require  classification  of  the  health  hazard 
according  to  the  hazard  severity  and  probability.  Since  the  ISO 
2631  standard  does  not  use  RACs,  the  severity  of  the  hazard  may 
be  reasonably  estimated  from  worst-case  exposure  before  the  onset 
of  ELs  for  each  vibration  frequency  and  direction.  An  indicator 
which  may  be  used  for  the  assessment  of  hazard  severity  is  the 
duration  of  safe  exposure  (DSE) .  The  DSE  is  defined  as  the 
length  of  time  a  person  can  be  exposed  to  WBV  before  reaching  the 
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health  and  safety  exposure  limit  (HSEL) ,  Thus,  a  long  DSE 
indicates  tolerable  WBV,  whereas  a  short  DSE  indicates  severe 
WBV.  In  order  to  translate  the  DSEs  to  RACs ,  Table  2  was  used  to 
define  the  category  (I -IV)  of  exposure. 


Table  2. 

Hazard  severity  classification. 


Attribute 

Category 

WBV  duration  of  safe  exposure 

Catastrophic 

I 

Less  than  5  minutes 

Critical 

II 

Between  5  and  30  minutes 

j  Marginal 

III 

Between  30  minutes  and  4  hours 

Negligible 

IV 

More  than  4  hours 

Hazard  severity  categories  are  defined  as: 

Category  I  -  Catastrophic:  Hazard  may  cause  death  or 
total  loss  of  a  bodily  system. 

Category  II  -  Critical:  Hazard  may  cause  severe  bodily 

injury,  severe  occupational  illness,  or  major 
damage  to  a  bodily  system. 

Category  III  -  Marginal:  Hazard  may  cause  minor  bodily 

injury,  minor  occupational  illness,  or  minor 
damage  to  a  bodily  system. 

Category  IV  -  Negligible:  Hazard  would  cause  less  than 
minor  bodily  injury,  minor  occupational 
illness,  or  minor  bodily  system  damage. 


The  operational  environments  of  the  PLS  trucK  determine  the 
likelihood  of  occurrence,  or  probability  level,  of  exposure  to 
WBV.  These  levels,  identified  as  levels  A  through  E  in  AR  40-10, 
with  their  corresponding  operating  conditions  relevant  to  the  WBV 
signatures  in  the  PLS  truck,  are  listed  in  Table  3. 

Operating  the  PLS  over  cross-country  terrains  represents  the 
primary  portion  of  its  mission,  therefore,  each  cross-country 
course  was  assigned  a  hazard  probability  level  according  to  the 
likelihood  of  actual  occurrence.  The  assignment  of  the  levels 
was  based  on  the  severity  of  the  track  terrain  and  the  range  of 
test  speeds.  The  PLS  was  tested  only  for  its  primary  operating 
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scenario  (cross-country)  with  no  other  terrair .  considered  in  the 
final  determination  of  RAC. 


Table  3. 

Hazard  probability  classification. 


Attribute 

Level 

Road/terrain  type,  operati ng  speed 

Frequent 

A 

Cross-country,  course  3,  5-15  mph;  course 

1,  5  mph  ana  under 

Probable 

B 

Crc  ^-country,  course  1,  10-13  mph; 
coi:  ;e  2,  5-13  mph;  course  4,  5-10  mph; 

Occasional 

C 

Cro..  "country,  course  1,  14-15  mph; 
course  3,  18-20  mph;  course  4,  13  mph 

Remote 

D 

Cross-country,  course  5,  5-7  mph 

Improbable 

E 

Conditions  not  likely  to  occur 

Hazard  severity  categories  and  levels  used  to  find  the 
RACs  for  each  test  condition.  Using  Table  4,  the  RACs  are  found 
at  the  intersection  of  the  hazard  category  ana  hazard  probability 
level.  The  overall  RAC  is  then  determined  by  weighting  the 
individual  RACs  according  to  the  percent  of  mission  time 
represented  by  the  test  run,  and  then  averaging  and  rounding  to 
produce  a  final  RAC. 


Table  4 . 

RAC  determinal  ion. 


Hazard 

category 

Hazard 

probability  levels 

A 

B 

C 

D 

E 

I 

1 

1 

1 

2 

3 

II 

1 

1 

2 

3 

4 

III 

2 

3 

3 

4 

5 

IV 

3 

5 

5 

5 

5 
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Results 


The  duration  of  exposure  (in  hours)  necessary  to  reach  the 
HSEL  was  calculated  for  all  46  data  sets  for  Z-axis  acceleration. 
Since  the  PLS  truck  mission  requires  10  hours  of  operation  over 
cross-country  terrain,  the  exposure  times  of  less  than  10  hours 
were  flagged  for  assessment. 

The  RAC  categories  and  levels  for  each  test  course  were 
determined  using  Tables  2  and  3.  The  hazard  categories  and 
hazard  probability  levels  were  combined  for  each  test  condition 
using  Table  4 .  The  resulting  data  are  shown  in  Tables  5  and  6 
for  driver  and  passenger,  respectively.  These  results  are  listed 
in  order  of  DSE  for  each  test  condition.  The  DSE  is  determined 
from  the  time  required  to  reach  the  HSEL  (Appendix  B)  according 
to  ISO-2631.  The  RAC  is  a  measure  of  the  hazard  severity  of  the 
test  condition  and  is  based  on  the  DSE,  course  terrain,  and 
speed . 


The  worst-case  exposure  limits  for  the  cross-country  test 
courses  were  determined  from  each  test's  lowest  DSE.  The  worst 
case  DSEs  for  course  1  indicate  that  exposure  to  WBV  be  limited 
to  2.1  hours.  Course  2  exposure  time  is  limited  to  4  hours  of 
WBV.  The  exposure  limit  for  WBV  for  course  3  was  determined  to 
be  2  hours.  WBV  exposure  is  limited  to  no  more  than  2,2  5  hours 
for  course  4.  Finally,  the  exposure  limit  for  course  5  indicates 
that  WBV  exposure  be  restricted  to  1.4  hours. 


The  DSEs  below  10  hours  ranged  from  a  low  of  1.433  and  1.6 
hours  and  a  high  of  9.4  and  8.767  hours  for  driver  and  passenger, 
respectively.  The  hazard  severity  was  assigned  to  each  rendition 
according  to  the  DSE,  These  categories  consistently  were  either 
marginal  or  negligible  for  both  passenger  and  driver.  With  the 
combination  of  marginal  or  negligible  hazard  severity  and 
exposure  probabilities  ranging  from  A  to  E,  the  RACs  were 
calculated  to  be  predominantly  3s  and  5s  for  both  driver  and 
passenger . 

As  can  be  seen  from  Tables  5  and  6,  the  majority  of  the 
frequencies  at  which  the  exposure  limits  were  reached  were  at  2 
Hz.  In  the  case  of  the  driver's  seat,  approximately  82  percent 
of  the  HSELs  that  were  below  10  hours  occurred  at  a  frequency  of 
2  Hz,  which  is  outside  the  range  of  whole-body  resonance 
frequencies  (4  to  8  Hz) .  About  18  percent  of  the  HSELs  below  10 
hours  for  the  driver's  seat  occurred  at  the  edge  of  whole-body 
resonance  at  4  Hz.  This  pattern  was  similar  for  the  passenger's 
seat  with  approximately  78  percent  of  HSELs  below  10  hours 
occurring  at  2  Hz  and  about  11  percent  occurring  at  4  Hz. 
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Driver  seat  HSEL  for  times  of  less  than  10  hours  with  respect  to  Z-axis,  vibration 

frequency,  vehicle  speed,  and  test  course. _ 
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Passenger  seat  HSEL  for  times  of  less  than  1C  hours  with  respect  to 
3-axis,  vibration  frequency,  vehicle  speed,  and  test  course. 
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Discussion 


For  the  worst-case  scenario  for  each  test  course,  WBV 
exposure  tolerances  were  lowest  for  cross-country  course  5,  with 
limits  of  1.433  and  1.6  hours  for  driver  and  passenger, 
respectively.  Courses  1  and  3  had  near  equal  tolerances  with 
course  1  limited  to  2.1  hours  for  the  driver  and  2.2  hours  for 
the  passenger,  and  course  3  being  limited  to  2  and  2.1  hours  for 
driver  and  passenger,  respectively.  Courses  l  and  3  were 
followed  by  course  4  with  driver  and  passenger  WBV  tolerances  of 
2.25  and  2.8  hours,  respectively.  Course  2  had  the  highest 
tolerance  with  4  and  3.8  hours  for  driver  and  passenger, 
respectively. 

Comparison  of  the  exposure  limits  for  passenger  and  driver 
shows  that  the  differences  were  slight,  indicating  that  seating 
position  had  little  effect  on  WBV  exposure  fc„-  the  cross-country 
terrain.  Also,  the  majority  of  the  exposure  limits  for  both 
passenger  and  driver  occurred  at  a  frequency  of  2  Hz.  This 
indicates  that  WBV  does  not  present  a  significant  health  risk  to 
the  passenger  and  driver  where  WBV  resonance  is  concerned  because 
the  frequency  lies  outside  of  the  WBV  resonance  range  (4  to  8 
Hz) .  Another  indication  that  the  PLS  does  not  pose  a  significant 
risk  to  the  crewmembers  is  the  combination  of  the  hazard 
categories  and  the  hazard  probability  levels.  This  combination 
resulted  in  RACs  of  3s  and  5s  which  signifies  that  WBV  exposure 
is  in  the  mid-to-low  range  of  probability  and  severity. 


Conclusion 


Results  from  this  WBV  HHA  indicate  both  driver  and  passenger 
were  exposed  to  a  hazard  severity-category  III  (marginal) ,  with  a 
Hazard  Probability-level  C  (occasional) ,  for  an  overall  RAC  of  3 
(AR  40-10) ,  during  the  operation  of  the  PLS.  This  indicates  that 
WBV  in  the  tested  PLS  truck  does  not  present  a  significant  health 
risk  to  its  crewmembers.  However,  it  is  recommended  that,  under 
normal  operating  conditions  of  the  PLS,  WBV  exposure  be  limited 
to  4  hours  in  any  24-hour  period. 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 02 


P-seat 


1 7 -MAY  -94  13:18:47 


Sensor. . . .  P-seat 

Course. ...  #3  APG,  0-500  feet 

Speed .  5  mph 

Vehicle . . .  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0.0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25 .20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  0.1 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

0 .6100 

0.4313 

0:44 

5:11 

13:12 

3 . 17 

0 . 2300 

0 .2048 

2:49 

14  : 11 

32  : 4 5 

4 . 00 

0 . 1300 

0 . 1300 

5  :  33 

24  :  4 7 

54  :  36 

1.00 

0 . 2600 

0.1300 

5  :  33 

24:47 

54  :  36 

6 .35 

0.1700 

0 . 1200 

6  : 13 

27  : 15 

59  : 4 5 

*  International  Standards 

Organization  ISO  2631: 

Comfort  . . .  Reduced 

comfort  boundary 

Fatigue  . . .  Fatigu? 

-decreased  proficiency  boundary 

Health  . . .  Health 

and  safety  exposure  limit 
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HSEL:  Hoaith  end  safety  exposu’6  limit 
FDPB:  Fatigue-decreased  proficiency  boundary 
RCB:  Roduced  comfort  boundary 
PM5:  Vibration  R  M  S.  acceleration  (m/s2j 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transverse 


RUN-02 

May  19,  1992 


P-seat 

PLS  truck 


-i -i-i -l-l-i- 


X  0.00/0.191 
Y  000/0  131 
Z  0.26/0.536 


X  0.00/0.191 
Y  0.00/0.191 
2  0.03/0.477 


X  0.00/0.i91 

Y  0.00/0.191 
Z  0  09/0  425 

X  0.00/0.191 

Y  0.00/0.191 
Z  0  61  /0.379 


X  000/0.241 

Y  0.00/0  241 

2  0  10/0.338 

X  0  00  /  0.303 

Y  0.00/0.303 

2  0.23/0  301 

X  0.00/0.383 

Y  0.00/0.333 

2  0.13/0.268 


X  0  00/0.482 
5.04  Y  000/0.482 

Z  0  06/0.2-58 

X  0  00/0.608 
6.35  Y  0.00/0.608 

Z  0.12/0.269 

X  0  00/0  760 
7.94  V  0.00/0.760 

1  0.09/0.268 

X  0.00/0.957 
10,00  Y  0.00/0.957 

Z  v- 00/0.335 

X  0  00/1.206 
1  Y  0  00/  1.206 

2  0.00/0.^22 


X  000/1.619 
Y  0  00/1.519 
L  0.08  /0.631 


X  0.00/1.914 
20,00  Y  0  00/1.914 
Z  O  C9  •  0.670 


X  0.00/2.411 

25,20  Y  0.00  /  2.41 1 

2  0.1  5  '  O.f  44 

X  0  00/3  030 
31.75  Y  0.00  /  3.038 
2  0  08/  1.063 

X  0.00  /3  827 
40.00  Y  O.CO/ 3.827 
Z  0  OB  /  1 .340 

X  0.00/4  823 
50.40  Y  0  00/4.323 

7  0.08  /  1  680 

X  0  00/0.076 

63.50  V  0  00  /  6.0/6 

Z  004/2.127 


1 7-MAY-94  13:18  47 


RMS/FDPB  ratio 


0  (deciBels)  1  n 


Course:  #3  APG,  0-500  feet. 

Speed;  5  mph 

Note:  HHA  of  PLS  truck,  passenger  (seat; 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 02 


D- seat 


1 7 -MAY  -  94  13:38:47 


Sensor . 
Course . 
Speed . . 
Vehi cle 
Date . . . 
Note . . . 


D-seat 

#3  APG,  0-500  feet 
5  mph 
PLS  t  uck 
May  19,  1992 

HHA  of  PLS  truck,  driver  (seat) 


Tnird-octave  bands  with  greatest 
weighted  RMS  accelerations  (m/s2) 

X:  Longitudinal 


(Hz)  actual  weighted 


Durations  of  WBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes ) 


COMFORT 


FATIGUE 


HEALTH 


63.50 

0.0000 

0.0000 

0:01 

0:01 

50.40 

0.0000 

0 .0000 

0  :  01 

0  :  01 

40 . 00 

0.0000 

0 . 0000 

0  :  01 

0:01 

31 . 75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

25 .20 

0 .0000 

0 .0000 

0:01 

0  :  01 

(HZ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0.0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

0.6700 

0.4738 

0:36 

4:31 

11:42 

3 . 17 

0 . 1800 

0 . 1602 

4  :  05 

19:15 

43  :  17 

4 . 00 

0.1400 

0 . 1400 

5  :  00 

22:40 

50  :  21 

1 . 00 

0 . 2700 

0 . 1350 

5  : 16 

23:40 

52  :  30 

7 . 94 

0 . 1200 

0 . 1200 

6:13 

27:15 

59:45 

International  Standards  Organization  ISO  2b31: 


Comfort  .  .  Reduced  conuort  boundary 

Fatigue  ...  Fat.  igue -decreased  proficiency  boundary 

Health  ...  Health  and  safety  exposure  limit 
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HSEL:  Health  and  iaiety  exposure  fsnVt 
FDPB;  Fatigue-decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 

Exposure:  lOh  Om 


(Hz)  RMS  /  FDPB 


1.00 


X  0.00/0.191 
Y  0.00/0.191 
Z  0.27/0.536 


I  ■  I 

f - 


1.26 


X  0.00/0.191 
Y  0.00/0  191 
Z  0.03  /  0.477 


X:  Longitudinal 
Y:  Transverso 
Z  Vertical 


RUN-02  D-seat 

May  19,  1992  PLS  truck 


i  i  i _ 1_ 


RCB 


■  ■IMI 


HSEL 


i  >  I 


1.59 


X  0.00/0.131 
Y  0.00/0.191 
Z  0.10/0.43$ 


X  O.CO  /  0- «91 
2.00  Y  0  00/0.191 
Z  C  67  /0  379 


2.52 


X  0.00/ 0.241 
Y  0  00  /  0  241 
Z  0.09/0.338 


3.17 


X  0.00/0.303 
Y  0.00  /  0.3C3 
Z  0.18/0.301 


X  0  00/0.383 
4.00  Y  0.00/0.383 
Z  0.14/0.268 


5.04 


X  0.00/0.432 
Y  0  00/0  482 
Z  0.10/0.268 


6.35 


X  0  00/0  606 
Y  0.00/0.6C6 
Z  0.12/0.263 


X  UUU/U/bU 

7.94  V  0  00/0  760 
Z  0.12/0.268 


X  0  00/0  957 
10.00  V  O.CO /O  957 
Z  0.09  /0.335 

X  0.00/1.206 
12.60  v  0  00/1  206 
Z  0.07  /0.422 


15.87 


X  0.00  /  1.519 
Y  0.00/1.519 
l  0.10/0.531 


20.00 


X  0  00/1.914 
Y  0.00/1914 
Z  000  /0.670 


25.20 


X  0  00/2.411 
Y  0.00  /  2.4-11 
Z  0.16  /0  044 


31.75 


X  0.00  /  3  030 
Y  0.00  /  3  038 
Z  0.08  /  1  063 


40.00 


X  0.00/  3  827 
Y  0.00  /  3.027 
Z  0.07  /  1.340 


50.40 


0.00  /  4.823 
Y  0.00  /4.823 
Z  0.08  /  1.688 


X  0  00  /  6  07G 

63.50  Y  000/6076 

Z  0.04/2.127 

0.1 

1 

.  _i  .  1  - 

1.0 

J  — 1 _ 1  — 1 — 1 - 

RMS/FDPB  ratio 

_ i _ i _ _ i _ L 

1 7-MAY-94  13:18:47 

1  >■  <  — 1 — r— I 

-20 

'■  '  1  t— r  -r-  T-  T— |- 

-10 

'  T  '  1  “I - T 

0 

r — i — r  — f — i r — i — i  — r — i  — i  ~t 

IdeciBels)  10 

Course:  #3  APG,  0-500  feet 

Speed:  5  mph 

Note:  HHA  of  PNS  truck,  driver  (seat) 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 


RUN- 03 


P-SEAT 


17  -  MAY  -  94  13  :  lb  :  *17 


Sensor. . . .  P-SEAT 
Course ....  #3  APG 

Speed .  10  jnph 

Vehicle. . .  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  passenger 


Third-octave  bands  with  greats  Durations  of  WBV  expcsuie 

weighted  RMS  acce1 erations  (m/s  before  reaching  ISO  limits* 

(given  in  hours :minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

50.40 

0 .0000 

0 .0000 

0  :  01 

C  :  01 

0:01 

40.00 

0.0000 

0 . 0000 

0  :  01 

0 . 01 

0:01 

31.75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

50.40 

0 . 0000 

0  .  oooc 

0:01 

0:01 

40 . 00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

31.75 

0 .0000 

0 . 0000 

0  •  01 

0  :  01 

25.20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

0 . 5900 

0.4172 

0:47 

5:26 

13:48 

1 . 00 

0 . 5100 

0 .2550 

2  :  00 

10:41 

25:17 

4 . 00 

0 . 2500 

0.2500 

2  :  03 

10  :  57 

25:52 

3 . 17 

0 . 23n0 

0.2048 

2:49 

14  : 11 

32:45 

6.35 

0 . 1900 

0.1900 

3  :  11 

15  :  34 

35:41 

*  Antcmat,ior.al  Standards  Organization  ISO  2631.  Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  Fat igue -decreased  proficiency  boundary 
Health  . . .  Health  and  safety  exposure  limit 


o 


HSEL:  Health  and  safety  exposure  limit 
FDPB:  Fatiguo  decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 

Exposure:  10h  Om 


X:  Lony.lu-Jinsl 
Y.  Transverse 
2 ■  Vertical 


RUN-03 

May  19,  1992 


P-SEAT 

PLS  truck 


X  0.00/0.191 
Y  0.00  /  0.1 91 
2  0.61  /  0.536 


X  0.00/0.191 

Y  0  00/0.191 
Z  0.05/0.477 

X  0.00/0.191 

Y  0  00  10  191 

2  0.09  /0.425 

X  0.00/0.191 

Y  000/0.191 

2  0.59  /0.379 

X  0.00/0.241 

Y  0.00/0.241 

2  0.11  /  0  338 


X  0.00/  0.303 
Y  0.00/0.303 
2  0.23  /0.301 


X  0.00/0.363 
4.00  Y  0  00/0.383 
2  0.25/0.268 

X  0  00/0.482 

5.04  Y  000/0.482 

Z  0.11  /  0.268 


X  0.00/0.60B 
6.35  Y  0.00/0  608 
2  0.19/0.268 


X  O'X)/  0.760 
7.94  Y  0.00/0.760 
2  0.13/  G.2CG 

X  0  00/0.957 
10.00  V  OOQ/0/'67 
Z  0.06/ 0.335 


X  0.00/1.206 
12.60  Y  O  00  /  1  206 
Z  0.16  /  0.422 

X  0.00 /1. 5  IS 
15.87  Y  0.00  /  1 .5 1 S 
Z  0.20/0.531 

X  0.00/1.914 
20.00  Y  0.00/1.914 
Z  0.10/0.670 

X  0.00/2.411 

25.20  Y  000/2.411 
Z  0  09  /  0.84< 

X  0.00/3.f,?8 
31.75  Y  0.00  /  3  030 

2  0.09  /  063 

X  0.00/3.827 
40.00  Y  0.00/3.827 
2  0  09  /  1.340 

X  0.00/4.823 
50.40  Y  000/4.823 
2  0.07/  1.688 

X  0.00/6.076 
63.50  Y  000/6  076 
2  0.05  /2.127 


1 7-MAY-94  13:18  47 


■  t— r  t  i  -j 


1.0  RMS/FOPB  ratio 

L  ~I— - - - 1 _ I _ _l _ 

-j— t  -i  -t-i— j  -i — t  r — r — f  — r  —r — r 

0  (dociBels)  10 


Course : 
Speed ; 
Note : 


#3  APG 
10  mph 

HHA  of  PLS  truck,  passenger 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 

17 -MAY- 94  13:10:47 


Sensor. . . .  D-SEAT 
Course ....  #3  APG 

Speed .  10  mph 

Vehicle...  PLS  truck 

Pate .  May  19,  1992 

Note .  HHA  of  PLS  truck,  driver 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/'s2)  before  reaching  ISO  limits* 

(given  in  hours :minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0:01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Y :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

25.23 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

0.6200 

0.4384 

0:42 

5:03 

12:56 

4 . 00 

0 . 34  0C 

0 . 3400 

1 : 13 

7  : 15 

17  :  50 

3 . 17 

0 .3600 

0 . 3205 

1:21 

7:52 

19:10 

1 .00 

0 . 5600 

0 .2800 

1:42 

9:26 

22:37 

6 .35 

0 .2300 

0.2300 

2:20 

12  : 12 

28  :  3 2 

*  International  Standards  Organization  ISO  2631:  Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  ^atigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 


H5EL:  Health  and  safety  exposure  limit 
FDPB:  Fatigue-decreased  proficiency  boundary 
RCB:  Reduced  com.'ort  boundary 
RM5:  Vibration  R.M.S.  acceleration  (rr./s2) 

Exposure:  lOh  Om 


X  Longitudinal 
Y:  Transverse 
Z:  Vertical 


(Hz) 

1.00 


RMS  /  FOPB 
0.00/0.191 

OOO/O.I91 

0.56  /0.536 


|rcb 


RUN-03 

May  19,  1992 

Ifdpb 


D-SEAT 

Pl.S  truck 


4- 


J_l_ 


-t - 1 — 1 — r 


HSEL 


- r 


1  1  1  1 


1.26 


X  0.00/0.191 
Y  0.00/0  191 
Z  0.05/0.47/ 


1.59 

2.00 

2.52 

3.17 

4.00 

5.04 


X  0  00  /  0.191 

Y  0.00  /0.'<91 

7.  0.09/0.425 

X  0  00/0.191 

Y  0  00  /  0.1 91 
Z  0.62/0.37$ 


0.00  /  0.241 
0.00  /O  241 
0.15  /O.J38 


X  C.OO/ 0.303 

Y  0.00  /  03C3 
Z  0.36/0.301 

X  0.00/0.383 

Y  0.00/0.383 
Z  0.34  /0.268 

X  0.00/0  482 

Y  0.00/0.482 
Z  0.18/0.288 


X  0.00  /  0.608 
6.35  Y  0.00  /  0  603 
Z  0.23  /0.260 


7.94 


v  ft  ftft  1  n  iftrt 

V  G  OO  .’0  760 
Z  0.14/0  268 


X  0  00  /  0  957 
10.00  Y  000/0  957 
Z  0.10/0.335 


12.60 


X  0.00/  1.206 
Y  0.00/  1  206 
Z  0.18/0422 


X  0.00/1.615 

15.87  Y  0.00  M. 519 

Z  0-21  /  0.531 


20.00 


X  0.00/1.914 

Y  0.00/1914 

Z  0-10/0.670 


X  0.00/2.411 
25.20  Y  000/2.411 
Z  0.10/0.844 

X  0.00/3.038 

31.75  Y  0.09/3.038 

Z  0.10/1.063 

X  0.00/  3.827 
40,00  Y  0.00/  3  827 
7  0.08  /  1.340 

X  0.00/4.823 
50.40  Y  0  00/4.823 

Z  0.07  /  1  608 


63.50 


0.00  /  6  076 
0.00  /  6  076 
0.05  /  2.127 


1  7 -MAY-?  14  13:1847 


0.1 

L_ 

1“» 


1.0 


RMS/FDPB  ratio 


T 


10. 
,  J 

"1 


■20 

-10  0  (rleciBols) 

10 

20 

Course : 

#3  APG 

Speed : 

1 0  mph 

Note : 

HHA  of  PLS  truck,  driver 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 05 


P-seat 


17-KA\-9i  13:16:46 


Sensor. . . .  P-oeat 
Course. ...  #3  APG 

Speed .  15  mph 

Vehicle...  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0  .  0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0.0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Z :  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

0.5900 

0.5900 

0:20 

3:15 

8:45 

2 . 00 

0.7400 

0 . 5233 

0:30 

3  :  55 

10  •  18 

3 . 17 

0.4400 

0,3917 

0  :  53 

5  :  56 

14  :  56 

1 . 00 

0 . 7500 

0 ,3750 

0  :  59 

6  :  20 

15:48 

5 . 04 

0 .3100 

0.3100 

1 :  25 

8  : 12 

20  :  00 

•  International  Standards  Organization  ISO  2G31  - 

Comfort  -  .  Re due 

ecj  comfort  boundary 

FaLiyue  Fat ague - deer eased  proficiency  boundary 

Health  . . .  Health  and  safety  exposure  limit 
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HSEL:  Health  and  safety  exposure  limit 
FDPB:  FatiQue-decreased  orohciency  boundary 
RGB:  Reduced  comfort  boundary 
RMS:  Vibration  R  M  S  acceptation  (m/82) 

Exposure:  lOh  Om 


X:  Longdudmal 
Y'  Transverse 
2:  Vertical 


RUN-05 

May  19,  1992 


P-seat 

PLS  truck 


(Hz) 

1.00 

1.26 

1.59 

2.00 

2.52 

3.17 

4.00 

5.04 

6.35 

7.94 

10.00 

12.60 

15.87 

20.00 

25.20 


RMS  /  FDPR 

0.00  /  0.191 
0.00  l  0  191 
0.7b  /  0.535 

0.00/0.191 
0.00  /  0  191 
0.06  /  0.477 

0.00  /  0.191 
0  00  /0  191 
0.11  /  0.425 

0.00/0  191 
0.00/0.191 
0.74  /0.379 

0.00  10  Ml 
C  00  /O  241 
0.19  /  0.338 

0.00  /  0.303 
0.00/0.303 
0  44  /  0  301 

0.00/0.383 
0.00/0.383 
0.69  /  0  268 

0  CO/0.482 
0.00/0.482 
0.21  /  0.268 

0.00/0.608 
0.00  /C  608 
0.20/0.268 

0.00  /  0  /OO 
0.00  /  0.760 
0.20  /0.288 

0  00/0-957 
0.00/0  957 
0.12/0.335 

0.00  /  1.206 
0  00  /  1206 
0  15 /O  422 

0.00  /  1.615 
0  00  /  1.519 
C.1  8  /  0.531 

0  00  /  1.914 
0.00  /  1.914 
0  17  /  0  070 

0  00  /  2.41  1 
0  00  /  2.41 1 
0.12  /  0.844 


1 _ 1 _ 1 _ 1 _ 1 _ l 1 _ 1 _ 1 —  J _ 

RCB 

FDPB 

HSEL 

-1  J  t  J  1  __1  _J  .  1.  _J._] 

j  . 

--1 - L  i  .1  _l  _l  _1  .1.  i _ L.  i  J.  J 

1  -  1  -  ■  - 

■  1  1  '  '  '  1 

i  i  |  i  i  i-  -i  j 

:  K&vZ. 


31.75 


X 

Y 

Z 


0.00  /  3.038 
0  00  /  3.038 
0.11  /  1.063 


40.00 


x 

Y 

Z 


0  00  /  3  627 
0  00  /  3  827 
0.08  /  1.340 


50.40  v 
z 


0.00  /  4.023 
0.00  /  4. 823 

0.O8  / 1  tee 


63.00 


X 

Y 

z 


0  00  /  6  076 
0.00  /  C  076 
O  00  /  2.127 


17  MAY  94  13  18  48 


1.0 

_i  _  .Ji  — 1  ._ 

I  -t  ~|  1 
0 


RMS/FUPB  rativ  10. 

_ _ _ -i _ _ _i_  i _ l  ..  j p i i _J 

t  ■  t  ■  f — j  r  “ “T — r  -i  — [  " i — r  ■  -i — i — ]  -i  -t — r  t 

(iJociBols)  10  20 


Course:  It 3  AVG 

Speed:  15  mph 

Note:  HIIA  of  PLS  truck,  passenger  (scat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 

17 -MAY- 94  13:18:48 


Sensor. . . .  D-seat 
Course ....  #3  APG 

Speed .  15  mph 

Vehicle...  PLS  truck 

Date .  Hay  19,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


RUN-05  D-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours tminutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

4 C  .  00 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

wmnxm 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

%Cii9 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0:01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

25 .20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

Z:  Vertical 

(IIz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

0.5000 

0.5000 

0:32 

4:11 

10:56 

2 . 00 

0 .7000 

0 .4950 

0  :  33 

4  : 15 

11  :  03 

1 . 00 

0 . 7300 

0 . 3650 

1  :  05 

6:35 

16  :  20 

5 . 04 

0 .3000 

0 . 3000 

1  :  30 

8:36 

20  :  47 

7  .  S4 

0 . 2000 

0 . 2000 

2  :  56 

14  :  34 

33:36 

*  International  Standards  Organization  ISO  2G31  :  Comloit  ...  Reduced  comloit  boundary 

Fatigue  ...  Fat igue-d»:crcaBed  proficiency  boundary 
Health  ...  Health  and  oafety  exposure  lirr.it 
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HSEL:  Health  and  safety  exposure  limit 
FDPB:  Fatigue-decreased  proficiency  houndary 
RGB:  Reduced  comfort  boundary 
RMS:  Vibration  R  M.$  acceleration  (m/s2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y-  Transverse 
Z:  Vertical 


RUN-05 

May  19,  1992 


D-seat 

PLS  truck 


(Hz) 

1.00 


RMS  /  FDPB 

X  0.00/0.191 
Y  0  00/0.191 
Z  0.73/0.536 


X  0.00/0-191 
1.26  Y  000/0.191 
2  0.06  /0  477 


1.59 

2.00 

2.52 

3.17 

4.00 

5.04 

6.35 

7.94 


X  0.00/0.191 

Y  0.00/0.191 
Z  0.10/0.425 

X  0.00/0.191 

Y  0  00/0  191 
Z  0.70/0.379 

X  0.00/0241 

Y  0.00/0.241 

Z  0-10/0  338 

X  O.QO/ 0.303 

Y  0.00/0.303 

2  0.22  /0-301 

X  0  00/0  383 

Y  0.00 /C  383 
Z  0.50/0.268 

X  0.00/0.4B2 

Y  0.00/0482 

7.  0.30/0  268 

X  0.00/0  608 

Y  0.00/0008 

7.  0.18/0.260 

X  C.3C  /  0.750 

Y  0.00/0  760 
Z  0  20/0.268 


63.50 


17  MAY  94  13  18.48 


1  I..I  .1.  1_  1 . 1  -J  .1  _l.  - 

RCB 

FDPB  ! 

IHSEL 

_ 1 _ 1 _ I _ 1 _ l _ 1 _ J _ 1 _ L _ 1 

. 1 

1  1  1  1  >  i  •  ■  1  i  i  •  :  1 

|  -  T- 

- 1 - j - T - 1 - 1 - T - j 

X  0.00/0.957 
10.00  Y  0.00/  0.957 
Z  0  13/0.335 

X  0  00/1.206 
12.60  Y  0.00/1.206 
2  0.16/0.42? 

X  000/1.519 
15.87  Y  0.00/1.519 
2  0.18  /0.531 

X  0.00/1.914 
20.00  Y  o.ro/ 1.914 
2  0.22  /0.670 

X  000/2.411 

25.20  Y  0.00/2.411 

Z  0.13  /0  844 
X  0.00  /3  036 

31.75  Y  0.00/3.038 

Z  014/1063 

X  0.00  / 3  82  7 
40.00  Y  0.00/3.027 
7  0  09/  1.J40 

X  0  00  /4  823 
50.40  Y  0.00  /4.823 
Z  0.08/1.608 


0.00  /  B  076 
0.00  /  6.076 
012  /  2.127 


0.1 

I 

r  * 

-;o 


w-:*rss.-ssss.'.-fs.  •  sss-v.s. : 


’(■yi&fvzm-zv'/mii 


1.0 


_j _ j  — i  ..  i  — * . 

•  i  ■ 

10 


n ' 


HMS/FDPB  ratio 


(dociOols) 


10 


10. 

...I 

20 


Course:  #3  APG 

Speed:  15  mpli 

Note:  HHA  of  PLS  truck,  driver 


(seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 

1 7 -MAY  -  94  13:18:50 


Sensor. . . .  P-SEAT 
Course ....  #3  APG 

Speed .  18  mph 

Vehicle...  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  passenger 


Third-octave  bands  with  greatest  Durations  of  WRV  exposure 

weighted  RMS  accelerations  (m/s3)  before  reaching  ISO  limits* 

(given  in  hours :minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0.0000 

0:01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y :  Transverse 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50 .40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

40.00 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0:01 

31.75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  :)1 

Z:  Vertical 


t' 

f 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

V 

2 . 00 

1.9200 

1.3576 

0:01 

0:44 

2:36 

4 . 00 

1 . 1600 

1 . 1600 

0  :  01 

1  :  04 

3  :  IS 

6! 

3 . 17 

0 . 8200 

0.7300 

0  :  13 

2  :  20 

6  :  3  3 

5  .  C4 

0 .6600 

0 . 6600 

0  : 16 

2  : 4  5 

7:31 

f 

6 . 35 

0.5400 

0.5400 

0:30 

3  :  44 

9  :  52 

1 

*  International 

Standards 

Organization  ISC  2G31 

Comfort  . .  Reduced 

cumfoi  t  indary 

Fatigue  ...  Fatigue -decreased  proficiency  boundary 
Health  ...  Health  and  uafety  exposure  limit 
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H$LL:  Health  and  safety  expcsuro  limit 
FDPB  Fatiauo-decfcased  proficiency  boundary 
RGB:  Reduced  comfort  boundary 
RMG:  Vibration  fl.M.S.  acceleration  tm/$2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transverse 
Z:  Vertical 


IKCB 


RUN-08 

May  19,  1992 

Ifdpb 


P-SEAT 

PLS  truck 


(Hz) 

1.00 

1.26 

1.59 

..wO 

2.52 

3.17 

5.04 

6.35 

*7  Oil 


PMS  /  FDPE 

000/0-191 
0  00  /  0-191 
0  81/0  536 

O.DO  /  0  191 
0  00  /  0.191 
O  C7  /  0.477 

0  00  /  0.191 
0.00  /  0.191 
0.28  /  0.425 

0.00/0.191 
0.00  /  0191 
1.92  /  0  373 

0.00  /  0.241 
0.00  /  0  241 
0-36  /  0.?So 

0  00/0-303 
0  00/0.303 
**  '?  /  0-301 

383 
0  383 

1.16  /  0.268 

0.00  /  0  482 
0.00  /  0.482 
0.66  /0.268 

0  00  /  0.608 
0.00  /  0.60C 
0.54  /  0.256 

0.00  /  0.730 
0.00  /  0  7^0 

6.30  /C  268 


X  0.00  /0.957 

10.00  Y  0.00/0.957 
Z  034  /0  336 


12.60 

15.87 

20.00 

25.20 

31.75 

40.00 


50.40  v 

z 


63.50  v 

z 


0  00  /  1.206 
G.CC  /  *.  .206 
0.33  /0  422 

0.00  /  I.Rii* 
O.uO  /  1-519 
0  35  /  0  631 

000  /  1.914 
0  00  /  1 .914 
0  19  /  0  670 

U  00  /  2.411 
0.00  /  2.411 
0  25  /  0.844 

0.00  /  3.038 
0.00  /  3  038 
0  18  /  1 .063 

0.00  /  3  827 
0.00  /  3  827 
0.12  /  1  340 

0.00  /  4.823 
0.00  /  4  823 
0.10  /  1  660 

0  00  /  6.076 
0.00  /  6.076 
0  10  /  2.127 


_L 


HSEL 


n 


17  MAY- 94  13  18:50 


0.1 

I 

f  _r" 

-20 


mmstrn 


1.0 
_l _ 


RMS/FDPB  ratio 


-10 


"I  — I  |  '  1 - 1 

(dociBels) 


10 


Course:  #3  APG 

Speed:  18  mph 

Note:  HHA  of  PLS  truck,  passenger 


29 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


Sensor ....  D-seat 
Course  ....  #3  APG 

Speed .  18  mph 

Vehicle...  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0 . 0000 

0  :  01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0  0  G  0 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

C . 0000 

0 . 0000 

0  :  03 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z :  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

1.4800 

1.4800 

0:01 

0:37 

2:16 

2 .00 

2.0100 

1 .4213 

0  :  01 

0  : 4  0 

2:26 

1  3,17 

0 . 9700 

0 . 8635 

0  :  11 

1:46 

5:09 

6.35 

0 . 6200 

0 . 6200 

0  : 18 

3  :  01 

8  :  11 

5 . 04 

0 . 6200 

0  .  6200 

0  :  18 

3  :  01 

8  :  11 

*  International  Standards  Organization  ISO  2C21 : 

Comfort  . . -  kedue 

cd  comfort  boundary 

fatigue  ...  Fatiguc-dncrcaocd  proficiency  boundary 
Health  .  .  .  Health  and  safety  exposure  limit. 


RUN-08  D-ssat 


17 -MAY -  94  13:18:50 
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HSEL:  Health  and  aafety  exposure  limit 
FDPB:  Fatigue-decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  Im/s2) 

Exposure:  lOh  Om 


X  Longitudmaf 
Y:  Transverse 


RUN-08 

May  19.  1992 


D-seat 

PLS  truck 


X  0.00/0.191 

1.00  Y  0  00  /  0.191 

Z  0  89  /0  536 

X  0.00/0.191 
1.26  Y  0.00/0.191 

Z  0  08  /0  477 

X  000  /0.191 

1.59  Y  0  00  /O  191 

Z  0.30  /0.425 

X  0  00/0.191 

2.00  Y  000  /0  191 

Z  2.01  /  0.379 

X  0.00  /0.241 

2.52  Y  0  00  /0.241 
Z  042  /0.338 

X  000/0.303 
3.17  Y  0.00  /  0.303 
Z  0.97  /0.301 

X  0.00  /0  303 
4.00  Y  COO/ 0  383 
Z  1.48  /0.268 

X  0  00  /0.4B2 
5.04  Y  0.00/0.40? 

Z  0.62/U.2G8 

X  0.00/0.606 
6.35  Y  0.00/0.608 
Z  0.62  /0.268 

^  ^  X  0.00  /0.760 

7.34  v  uuw/c./bu 

Z  0  61  /  0.268 

X  0  00  /0.967 
10-00  Y  G  OO  /0. 957 
Z  0.34  /0.335 

X  0.00 /  1. 20C 
12.60  Y  0  00  /  1.296 
Z  0.32  /0.422 

X  0.00/1.519 
15.87  Y  0  00/1  519 
Z  0.44  /0.631 

X  0  00/1.914 
20.00  Y  0  00  /  1  914 
Z  0.26  f  0.670 

X  0  00/  2.411 

25.20  Y  0.00/ 2.411 

Z  0.27  /0.844 
X  0.00  /  3  038 

31.75  Y  0.00  /  3.038 

Z  0.19/1.063 

X  0.00/3.827 
40.00  Y  0  00/3  027 
Z  0  14/  1  340 

X  0  00  /  4  823 
50.40  Y  0.00/4  823 
Z  0.13  /  1  088 


63.50 


X  0.00/6  076 
Y  0  00/6.076 
Z  0.13/2.127 


17'^AY94  13:18:50 


.  /  XvX-XvS-XwX'X-XvXw'vX-XwX-  :-l 


¥••/  ./V.VXW/..  /.vav. 


RMS/f:DPB  ratio 


(deciDols)  10 


Course:  #3  APG 

Speed:  18  mph 

Note:  IIHA  of  PLS  truck,  driver  (seat 


USAAKL  summary  of  analysis 

per  ISO-2631*  guide] ine  on 
whole -body  vibration  (WBV) 


RUN- 10 


P-seat 


1"?  -  MAY  -94  1  3  :  IB  :  b  1 


Sensor. . . .  P-seat 
Course ....  #3  APG 

Speed .  20  mph 

Vehicle...  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0-0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  U1 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

Q  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.4400 

1.7253 

0:01 

0:28 

1:46 

1 . 00 

2.1300 

1.0650 

0:01 

1  :  15 

3:47 

4 .00 

0.7400 

0 . 7400 

0:13 

2  :  16 

6  :  26 

6.35 

0 . 6200 

0 . 6200 

0  :  IS 

3  :  01 

8  : 11 

3 . 17 

0 . 5600 

0.4985 

0:32 

4  : 11 

10  :  57 

*  International  Standards  Organization  iso  2631:  comfort  ...  Rcdjced  comfort  boundary 

Fatigue  ..  Fatigue -decreased  proficiency  boundary 
Health  . . .  Health  and  safety  exposare  limit 
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HSEL  Health  and  safety  exposure  limit 
FDP8:  Fatigue-decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y  Transverse 
Z:  Vertical 


(Hz) 

1.00 


RMS  /  FOPS 

0.00/0.191 
0.00/0.191 
2.13  /0  536 


I  I 


RCB 


RUN-10 

May  19.  1992 

Ifdpb 


P-seat 

PLS  truck 


HSRL 


-J — L-4 


—I - 1 _ I— 


1 .26 


X  0.00/0.191 
Y  0.00/0191 
Z  0.17/0.477 


X  0.00/0.191 
1.59  Y  0.00/0.191 
Z  0.36/0425 


2,00 


x  o.ooiu.i&i 

Y  0.00/0  191 
2  2.44/0.379 


X  0.00/0241 
2.52  Y  0.00/0.241 
Z  0.29/0.338 


3.17 


X  0.00/0.303 
Y  0.00/0.303 
Z  0.56/0.301 


4.00 


X  0.00/0.3B3 
Y  0.00/0.383 
Z  0.74/0.268 


5.04 


X  0.00/0  482 
Y  0.00/0  432 
Z  0.39/0.2C8 


X  0.00/0608 
6.35  Y  0.00/0.608 
Z  0.62/0.268 


7.94 


y  n  An  i  n  _  cn 
Y  0.00  -  *o0 

Z  0.43  /  <u.26fc. 


X  0  00/0.957 

10.00  Y  0.00/0.957 
Z  0.34/0.336 


X  0.00  /  1 .206 
12.60  Y  0-00/1  206 
2  0.32/0.^22 


X  0.00/1.519 
15.87  Y  0.00/1.519 
Z  0  30/ 0.531 


Ws/ss.-v.'.-v.'/.' 


X  0.00/1.914 
20.00  Y  0  .00  /  1  914 
Z  0.19/0.670 


X  0.00/2.411 
25.20  Y  0.00/2.411 
2  0  26/O.Q44 


X  0.00/ 3.0 ^ 

31.75  Y  0.00/ 3.0 

Z  0.15/1.0- 


X  0.00  /  3  I  / 
40.00  Y  0.00  /  Z  04*1 
Z  0.11/1340 

X  0.00/ 4.923 
50.40  Y  0  00  4.623 
Z  0.13 'i.608 


63.50 


O.OC  lb  07C 
0.00  !  e.07€ 
0.03  /  :  127 


1  7-MAY  94  13:18:51 


C  1 

I _ 

l 


1.0 

“  -n~  ~ 


RMo/hDPB  ratio 


10. 


20 

-10  0 

(dociBels) 

10 

20 

Course ; 

#3  APG 

Speed : 

2  0  mph 

Note  : 

HHA  of  PLS  truck. 

passenger 

(seat.) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WEV) 

17 -MAY -  94  13:18:51 


Sensor.  .  .  .  D-seat. 

Course ....  #3  APG 

Speed .  2  0  mph 

Vehicle...  PLS  truck 

Date .  May  19,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


RUN-10  D-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH  | 

63.50 

0.0000 

0.0000 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0:01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0.0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0.0000 

0.0000 

0  :  01 

0:01 

0  :  01 

31-75 

0 . 0000 

0 .  oono 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.3100 

1.6334 

0:01 

o 

o 

1:57 

1 . 00 

2 . 3200 

1 . 1600 

0  :  01 

1  :  04 

3  : 19 

4 . 00 

0 .8100 

0 . 8100 

0  : 11 

1  :  59 

5  :  39 

5 . 04 

0 . 7800 

0 . 7800 

0  :  12 

2  :  05 

5  :  58 

7 . 94 

0 . 6400 

0 . 6400 

0  : 16 

2  :  53 

7  :  50 

*  Internal  ional  Standards 

Organization  ISO  2631: 

Comfort  . .  Reduced 

com tort  boundary 

Fatigue  . .  Fatigue 

-decreased  orof 

iciency  boundary 

Health  . . .  Health 

and  safety  exposure  limit 
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HSEL-.  Health  and  lately  exposure  limit 
FDPB:  Fattgue-decreosed  proficiency  houndary 
RCB  Reduced  comfort  bojndary 
HMS:  Vibration  R.M.S.  accelarat  on  (m/s2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transverse 
Z:  Vertical 


(Hz) 

1.00 

1.26 

1.59 

2.00 


RMS  /  FDPB 

X  0.00/0.191 

Y  000/0.191 
Z  2.32  / 0.536 

X  0  00  /  0.191 

Y  000/0.191 
Z  0-19/0.477 

X  0-00/0.191 

Y  0.00/0.191 
Z  0  34  /0.425 

X  0.00/0.191 

Y  0  00/0.191 
Z  2.31/0.379 


X  0.00/0.241 
2.52  Y  000/0.241 

Z  0-29  /0.338 

X  0.00/0.303 
3.17  Y  000/0.303 

Z  0.53  '  0.301 


4.00 


X  0.00/0.383 
Y  0.00  /  0.383 
Z  0.81  /  0.268 


_1 _ I _ I _ I _ L_ 


RCB 


RUN-10 

May  19,  1992 

!fdpb 


D-seat 

PLS  truck 


IHSEL. 


X  0  00/ 0.482 
5.04  Y  0  00/0.402 
Z  0  78  /0.268 

X  (TOO/  0.608 

6.35  Y  0.00/0  608 

Z  0.62  /0  268 

X  0  00/0  760 
7.94  Y  0.00/0.760 
Z  0.84  /0.268 

X  0  00/0  957 

10.00  Y  0  00/0  957 

Z  0.20  /0.335 

X  0.00/1.206 
12.60  Y  0.00/  1  206 
Z  0.26  /0.422 

X  0.00/1.519 
15,87  Y  0.00/1.519 
Z  0  26  /0.531 

X  000/1.914 
20.00  Y  0.00/1.914 
Z  0.19  /  0.670 

X  0.00/2.411 
25.20  Y  0.00/2.411 
2  0.2e  /  0.044 

X  0.00  /  2.038 

31.75  Y  0.00/3.038 

Z  0.17/1.083 
X  0.00/3.827 

40.00  Y  0.00/3.827 
Z  0.12  /  1.340 

X  0.00  /  4.823 

50.40  Y  0.00/ 4. B23 

Z  0.1  t/  1.688 

X  0.00/6076 
63.50  Y  0.00 /6.07b 

Z  009  /2.127 


17-MAY-94  13:18:51 


o.i 

i  _ 
i  1 


20 

-10 

Course : 

#3 

APG 

Speed : 

20 

mph 

Note : 

HHA  of 

(dbCiBels)  10 


35 


nr  ^ 


CJSAARL  auiamary  of  analysis 

per  ISO- 2631*  guideline  on 
whole-body  vibration  (WBV) 


1 7  - MA { -94  13:18 : 53 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 
weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0  .  ooco 

0:01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0:01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0:01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

50.40 

0 .0000 

0.0000 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

31 . 75 

0 . cooo 

0 . 0000 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.2400 

0 . 8768 

0:11 

1:44 

5:03 

3.17 

0.8000 

0 . 7122 

0  : 14 

2:26 

6:46 

4 .00 

0.6400 

0 . 6400 

0  : 16 

2:53 

7:50 

6.35 

0.4400 

0.4400 

0  : 41 

5:03 

12  :  53 

1 .00 

0 . 8100 

0.4050 

0:49 

5:41 

14:19 

*  Internal 

ional  Standards 

Organization  ISO  2631: 

Confort  . . .  Reduced 

comfort  boundary 

Fatigue  ...  Fatigue-decrcascd  proficiency  boundary 
Health  . . .  Health  and  safety  exposure  limit 
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HSEL:  Health  and  safety  exposure  limit 
FDPB  Fatigue  decreased  proficiency  boundary 
RGB:  Reduced  comfort  boundary 
RMS  Vibration  R.M.S.  acceleration  (m/$2) 

Exposure:  10h  Om 


X:  Longitudinal 
Y:  Transverse 
Z:  Vertical 


RUN-15 

May  20,  1992 


P-seat 
PLS  truck 


(Hz) 

1.00 

1.26 


RMS / FDPB 

X  0.00/0191 

Y  0.00/0.191 
Z  0  81  /  0  536 

X  0-00/0-191 

Y  0.00/0.1)1 

Z  0  07/0.47* 


x  o.oo /on 
1.59  Y  0.00/019. 

Z  0.18  /0  425 


2.00 


X  000/0  191 
Y  0.00/0.191 
Z  1  24/0.379 


X  0.00/0.241 

2.52  Y  000/0  241 
Z  0.33  /  0.338 


3.17 

4.00 


X  0.00/0-303 

Y  0.00  /  0  303 
Z  0.80/0  301 

X  0.00  /  0.383 

Y  0.00/0.383 

2  0.84/0  268 


X  0.00/0  482 
5.04  Y  0.00/0  482 

2  0.37/0  268 

X  0.00  /  0-608 
6.35  Y  O  00  /  0.608 

Z  0.44/0  268 


7.34 


v  0  00  /  0  i 

v  o.oo/ 0.7 n 

Z  0.28/  0-2 -I 


RCB 

FDPB 

HSEL 

1  J  J  _l  1  1..I  1  1  J 

_ L.  1  1  1  _ l 

— : - 1 — i  _  1  j — l  i  __I  J  J _ 1  i  ..  i  — 1 

1  1  - 1 

^  — 1 - 11  1  1  1 

■I  -1  1  11)11 

X  O.OG  /  0-9  . 
10.00  Y  0.00  /  0  9:  7 
Z  0.21/ 0.3C  5 

X  0-00/1.2(5 
12.60  Y  0  00  /  1  2C  1 
Z  0.22/0-42. 

X  0  00/1.51 

15.87  Y  0.00/1.511 

Z  0.1  e  /  0.531 

X  000/1.914 
20.00  Y  0.00/1-914 
Z  0.12/0.670 

X  0.00/2.411 

25.20  Y  0.00/2.411 

Z  0.12  /0  844 

X  0.00  /  3  C38 
31.75  Y  0  00/  3.038 
Z  013/  1-063 

X  0.00  /3.827 

40.00  Y  0.00/  3. 82? 

Z  0.03  /  1-340 

X  0  00  /4.823 

50.40  Y  0.00  /  4.823 

Z  0.07  /  1  -688 
X  0  00  /6  076 

63.50  Y  0.00/  6  076 

Z  0.07  /  2.127 


17-MAY-94  13:18.63 


RMS/FDPB  ratio 


(deciBels) 


10. 
i — I 

I 

20 


Course:  #2  APG 

Speed:  10  mph 

Note:  HHA  of  PLS  truck,  passenger 


( seat ) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  cn 
whole-body  vibration  (WBV) 


RUN- 15 


D-seat 


17 -MAY  -  94  13:18:53 


Sensor. . . .  D-seat 
Course. ...  #2  APG 

Speed .  10  mph 

Vehicle . . .  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  driver  (Beat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

C  .0000 

0:01 

0  :  01 

50 .40 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

31 . 75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

•  '  '  '  1 

25 . 20 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0  :  01 

0:01 

50 . 40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  03 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  ;  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2 . 00 

1.1600 

0.8202 

0:11 

1:55 

5:33 

4 . 00 

0.4700 

0.4700 

0  :  37 

4  :  35 

11:49 

1 . 00 

0 . 8800 

0 .4400 

0:41 

5  :  03 

12  :  53 

3 . 17 

0.4900 

0.4362 

0:42 

5  :  07 

13  :  00 

6.35 

0.4200 

0.4200 

0:47 

5  :  24 

13:41 

*  Internal ioi 

al  Standards 

Organization  ISO  2G31 : 

Comfort  . . .  Reduced 

comfort  boundary 

Fatigue  ...  Fatigue-decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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HSEL:  Health  and  sanity  exposure  lim»i 
FDP8:  Fatigue  decreased  orofiaency  boundary 
RCB:  Reduced  comfort  boocdary 
FMS:  Vibration  R  M  S  accelerat-on  (m/s2) 

Exposure:  lOh  Om 


X.  Longirudira’ 
Y:  Transverse 


RUN-15 

May  20,  1992 


D-seat 

PIS  truck 


X  0  00/0  191 
1.00  Y  000/0.191 

Z  0  88/0.536 

X  000/0-191 
1.26  Y  000/0.191 

Z  007  /0.477 

X  000/0.191 
1.59  Y  0.00/0  191 

Z  0.17  /  0.425 


X  000/0191 
Y  0  00/0.191 
Z  116/0.379 


X  000/0.241 
Y  0.00  /0.241 
Z  0  22/0.238 


X  0  00/0.303 
Y  0.00/0.303 
Z  0.49  /0.301 


*Kv":  <' 'cum* : 


X  0.00/0.383 
Y  0.00 '0  383 
Z  0  47  /0.268 


■/ v  w//./.v«.w  /.v.y/ 


X  0.00/0  492 
Y  0.00  /  0.4B2 
Z  0.39  / 0  268 


X  0  00/0  608 
6.35  Y  0  00/0.608 
Z  0  42  /0.260 


X  0.00/0.760 
7.94  Y  0.00/0.760 
Z  0.31  /  0.268 


X  0.00,0  957 
10.00  Y  0  00  /0.957 
Z  0  19  /0  335 

X  0  00  /  1  206 
12.60  Y  0.00/1.206 
Z  0.20  /0.422 

X  000/1.519 
15.67  Y  0.00/1.519 
Z  024/0.031 

X  0  00  /  1  914 
20.00  Y  0.00  / 1  914 
Z  0.14 /o.r 

X  000/2. 

25.20  Y  0.00/2.411 

Z  0.13/0.844 
X  0  00  /3  038 

31.75  Y  0  00/3.038 
Z  0  13/1.063 

X  0  00  /3  827 

40.00  Y  0.00/3  827 

Z  0.09  /  1.340 
X  0.00/ 4  R23 

50.40  Y  0.00  /4.823 

Z  0  07  /  1  668 


X  0.00  /  6  076 

63.50  Y  0.00  /6.076 

Z  0.07/2  127 


1  7  MAY-94  1318X3 


HMS/F  DP(3  ratio 


_ i - 1- 

"7  T  -T-1  1  -» 


~l  V_T  f  _,*'l  '7_7  ■ 

0  (decilielb)  10 


-i _ i  _  1  :  .  1  ._i  -i—  i 

— F  _7  — r  — r  -r  — f  r  -r~i  -i  “| 


Course:  #2  APG 

Speed-  10  mph 
Note:  HHA  of  PLS  truck, 


driver  (seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibr.  tion  (WBV) 

17-MAY-54  13:18:54 


RUN-17  P-seat 


Sensor . . . .  P-seat 
Course ....  #2  APG 

Speed .  13  mph 

Vehicle...  PLS  truck 

Date .  May  20,  1932 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest 
weighted  RMS  accelerations  (m/s2) 

X;  Longitudinal 

Durations  of  VDBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes) 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

C  .  0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0  .  0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0  .  0000 

0  :  01 

0  :  01 

0  :  01 

1!  j  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0 .0000 

0:01 

0  :  01 

0:01 

50.40 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0.0000 

0 . 0000 

C  :  01 

0  :  Cl 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted. 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.5000 

1.06C7 

0  :  01 

1:15 

3:48 

3 . 17 

0 . 9600 

0.854  6 

0  :  11 

1:49 

5  :  15 

4 . 00 

0 . 6600 

0.6600 

0  :  10 

2:45 

7  :  3D 

1 . 00 

0.9700 

0 .4850 

C  :  33 

4:22 

11  :  22 

6.35 

0 . 4  4  C  0 

0.4400 

0:41 

5  :  03 

12  :  53 

•  International  Standards  Or  yanizat ion  IS'J  2031:  L'orr.fgt*. 

Fatigue 

Health 


Hf  '.Jncd  ''imtoit  loundaty  j 

l  atiyoo  ■  d«:cieai>0‘J  jdtolicicncy  boundary  { 

HtaUh  ari'1  nafrly  cxpoauro  limit  | 

i 


I 


m 


40 


X-  Longitudinal 
Y.  Transverse 
Z  Vcitical 


P-seat 

PLS  truck 


HSEL'  Health  and  safety  exposure  lun»t 
FDPB:  Fatigue  decreased  proficiency  boundary 
RCG  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  Im/s2) 

Exposure:  10b  Orn 


(Hz) 

1.00 


RMS  /  FDPB 

X  000/0  191 
Y  000/0  191 
Z  097/0.536 


rcb 


RUN-17 

May  20,  1992 

Ifdpb  ihsel 


1.26 


X  0  00/0.19' 
Y  0  00/0  191 
Z  0  08/0  477 


1.59 


X  0.00/0.191 
Y  0.00 '0  191 
2  0.22  /0.425 


2.00 


2.52 


X  0  00/0  191 

Y  000/0.19- 
Z  1.50/0.379 

X  0.00/0.241 

Y  0.00/0.241 
Z  0  42/0.338 


3.17 


X  0  00/0.303 
Y  0.00  /  0  30'i 
Z  0.96/0.301 


4.00 


X  000/0.383 
Y  000/0.383 
7.  0.66  /0.26B 


X  0.00/0  482 
5.04  Y  0-00/0  482 
2  0  3C/0.268 


6,35 


X  0.00/0  COB 
Y  0  00/0  608 
Z  0  44  /0.268 


7,94 


x  o.uo/o?eo 

Y  0  00  /  0  760 
Z  0  26  /0.2C8 


X  0  00/0  957 
10.00  Y  0  00/0.967 
Z  0  24/0-335 


X  0  00/  1  206 
12.60  Y  0  00  /  1 .206 
Z  0.19/  0.422 


X  0.00/1.619 
15.87  Y  0  00  /  1  519 
Z  0  26  /0  531 


X  0  00  /  1  914 

20.00  Y  0  00  /  1  914 
Z  0  12/0.670 

X  000  /2  411 

25.20  Y  000  /2.411 

7  0.14/0-644 


31.75 


X  0.00  /3.036 
Y  0  00  /3.038 
Z  0.12/1.063 


X  0  00  /3  837 

40.00  Y  0  00  /  3  327 

2  0.1  2  /  1  340 


X  0.00/4.C23 
50.40  Y  0  00  /4  833 
7  0  07  /  1.689 


63.50 

X  0  00  /  0  07F, 

V  0  00  /  C  036 

Z  0.05  /  2.127 

0.1 

1.0 

HMS/FDPU  ratio 

10. 

1  7  MAY  94 

13  10  64 

•-7  -W  -7“=| 

n  ~ t  -i  •  t  l-|  r  -n 

_  ..]  .  J..  - 1  _J 

-  I  T  ~ |  T  "I  T  ~I  — |  "T 

_  ; _ _1  _  _.J  l 

~  ~i  ’  t  i  |  t  J  f  i  ’  |  i — r — t  i  -] 

.1  .1  _l  J 
’  7  _r  ^  1 

-20 

-1C 

0 

(docifJul&)  10 

20 

Course 

ft  2  APG 

Speed : 

13  mph 

Note  : 

IIHA  ol 

PliS  truck, 

passenger  (seat) 

USAARL  suidmary  of  analysis  i  .  . 

per  ISO-2631*  guideline  on  RUN-17  D-seat 

whole-body  vibration  (WBV)  I.-  —  —  -  ■ 

17 -MAY  -94  13:18:54 


Third-octave  bands  wi.th  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  beiore  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0-0000 

0.0000 

0  :  01 

0:01 

0:01 

SO  .40 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0  .  oooo 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

50.40 

0.0000 

0.0000 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01  j 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.4600 

1.0324 

0:01 

1 : 19 

3  :  59 

4 .00 

0 . 5900 

0 . 5900 

0  :  20 

3  :  15 

0:45 

1 .00 

1 . 1600 

0.5800 

0  :  22 

3  :  20 

8  :  57 

3 . 17 

0 . 6000 

0 . 534, 

0  :  30 

3  :  4  7 

10  :  00 

6.35 

0 .3700 

0 .3700 

1  :  02 

6  :  26 

16  :  02 

•  International  Standards 

Organization  ISO  2631: 

Comfrrt  ...  Redo 

:ed  com! o>i  t  boundary 

Fatigue  .  .  Fatigue -decreased  prof iciency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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HSEL:  Health  and  safety  expose  limit 
FOPB.  Fatigje  d6Ci eased  proficiency  boundary 
RCB:  Reduced  corrfort  boundary 
RMU:  Vibration  Ft. MS.  acceleration  (rn/s2; 

Exposure:  lOh  Gm 


X-  longitudinal 
Y  Transverse 
Z.  Vertical 


(Hz) 

1.00 


1.26 


1.59 


2.00 


RMS  /  FDPB 

X  0.00/0.191 

Y  0  00/0.191 
Z  1.16  /0  536 

X  0  00/0.191 

Y  000/0.191 
Z  0.09  /0.477 

X  000/0.191 

Y  0.00/0  191 
Z  0  22/0.425 

X  0.00/0.191 

Y  0  00/0.191 
Z  1.46  /0.379 


X  0.00/0.241 

2.52  Y  000/0  ?41 

2  0.28  /0  338 


3.17 


4.0C 


5.04 


6.35 


1  Oil 


X  0.00/0.303 

Y  0.00/0.303 
Z  0  60/0.301 

X  0.00/0  383 

Y  0.00/0.383 
Z  0  59  /C.268 

X  0.00 /C  482 

Y  0.00/0  482 
Z  0.35  /0.268 

X  0.00/0.608 

Y  0.00  /  0.CO8 
Z  0.37  /0  268 

X  0  00/0  760 

Y  0.00/0.760 
Z  0.25/0.2C8 


X  O.OO/O.'jl/ 
10.00  Y  0  00/0  957 
Z  0.19/0.335 

X  0.00/1.206 
12.60  Y  0.00  /  1  206 
Z  0.18  /0  422 

X  0.00/1.519 

15.87  Y  0.09/1.519 

Z  033  /0  031 

X  0.00  /  1  914 
20.00  Y  0.00/1.914 
Z  0.12/0.670 

X  000/2.411 
25.20  Y  000/2.411 
Z  0.12/0.844 

X  0.00/3.038 

31.75  Y  0-00/3.038 

Z  0.13/1063 
X  0.00  /3  827 

40.00  Y  0.00  /  3. 82  7 

7.  0  11  / 1  340 

X  0.00/4  823 

50.40  Y  U  .00/4  82'* 

Z  0.07  /  1  60s 


63.50 


0.00  /  6.076 
0  00  /  C  076 
0  06  /  2  I  27 


1 7-MAY  94  13.18  54 


RGB 


RUN-17 

May  20,  1992 

HDr’B 


D-seat 

PLS  truck 


_J _ 1 _ L _ l  . 


t - 1 - 1 — r~ 


HSEL 


_1 _ L  _l. 


_  -L  J  .  i _ : _ i  — l  _  1 

~i  1 — ' 


o.i 

i._ 


•20 


■  v/  WW.V///V  «.V.'.V.V.'.V.V 


,.,v.»/..vav/2'X  : 


Course:  #2  APG 

Speed:  13  mph 

Note:  HHA  of  PLS  truck,  driver 


seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 


RUN- 2  0 


P-seat 


17  KAi -94  13:18:56 


Sensor. . . .  P-oeat 
Course. ...  #1  APG 

Speed .  5  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  19  92 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours iminutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y !  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50 .40 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . cooo 

0  :  01 

0  :  01 

0  :  0.1 

31 . 75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

0.6500 

0.4596 

0:38 

4:43 

12:11 

1 . 00 

0.3400 

0 . 1700 

3  : 4  5 

17  :  52 

40:30 

3 . 17 

0.1500 

0 . 1335 

5  :  20 

24  :  00 

53  :  06 

7 . 94 

0 . 1100 

0 . 1100 

7  :  01 

30  : 10 

6  5:37 

6 . 35 

0 . 1000 

0 . 1000 

0  :  00 

33  :  4 5 

72:45 

*  Intcrnati 

onal  Standards 

Organization  ISO  2C3] : 

Comfort  .  .  Reduced 

comfort  boundary 

Fatigue  ...  Fat iyuc - decreased  proficiency  boundary 
Health  ..  Health  and  safety  expouuic  limit 


44 


H5EL:  Health  and  atfety  exposure  li.-nit 
FDPB:  Fatioue-decreaaed  proficiency  boundary 
RCU  Reduced  comfort  boundary 
RMS:  Vibration  F.M.S.  acceleration  (m/s2) 

Exposure:  lOh  Oni 


X  LcnQirtidinal 

V:  Transverse 
Z-  Vertical 


RUN-20 
May  20,  1992 


P-seat 

PLS  truck 


(Hz) 

RMS  /  FDPB 

X 

0.00  /  0  .191 

1.00 

Y 

0  00  /  0.191 

2 

0.34  /  0.636 

1.26 

X 

0.00  /  0.191 

Y 

0.00  /  0.191 

Z 

0.03  /  0.477 

1.59 

X 

000  /  0.191 

Y 

0.00  /  0.191 

Z 

C.10  /0425 

2.00 

X 

0  00/0.191 

Y 

0.00  J  0.191 

Z 

0.65  /  0.379 

X 

0.00  /  0.24.1 

2.52 

Y 

0.00/0.241 

Z 

0.0R  /  0.336 

3.17 

X 

0.00  /  0.303 

v' 

0.00  /  0.303 

7. 

0.15  /0  301 

X 

0.00  10  383 

4.00 

Y 

0.0C  /  0.303 

Z 

0.09  /  0.268 

X 

0.00  /  0.482 

5.04 

Y 

0.00  /0402 

Z 

0.09  /  0.268 

6.35 

X 

0.00  /  0.608 

Y 

0.00  /  0.608 

Z 

0.10  /  O.SbB 

“•  M 

X 

0  OC  /  0  760 

/ 

y 

u.uu  /  O  /bU 

2 

0.11  /  0.268 

X 

0.00  /  0.957 

10  '0 

Y 

0  00  /0  957 

Z 

0.06  /  0.335 

X 

0  00  /  1.206 

12.60 

Y 

0  00  /  1.206 

Z 

0.07  /  0.422 

X 

0.00  l  1519 

15.87 

Y 

0.00  /  1519 

Z 

0.11  /  0.631 

X 

0.00  t  1.914 

20.00 

Y 

0  00  /  1  514 

Z 

0.1 1  /  0.670 

X 

0.00  /  2  41 1 

25.20 

Y 

0.00  !  2  411 

7. 

0.10  /  0  044 

X 

0.00  /  3  038 

31.75 

Y 

0  00  /  3.038 

Z 

0.07  /  1.083 

X 

0.00  1  3.827 

40.00 

Y 

0  00  I  3  b27 

Z 

0.07  /  1.340 

X 

0.00  /  4.823 

50.40 

Y 

0.00  /  4  823 

Z 

O.OG  /  1.680 

X 

0.00  1  6.076 

63.50 

Y 

0.00  /  6.076 

z 

0.06  /  2.127 

RGB 

FDPB 

iHSEL 

-_J  1 — L  1 L  1 _ l  1 _ 1  J 

j  1  ...  1  .  1  1  ...  . 

-  1  .  _J  .  1..  J  _  1  _ 

;  ,  ,  ,  |  1  , 

i'll _ L _ 1 _ 1 - J 

1 

r  T-  |  !  T  “I  T  -■ 

f - 1 - 1 - r — 1 — 1 — n_1~i 

17MAV94  13:18  56 


Course:  #1  APG 

Speed:  5  mph 

Note:  HHA  of  PLS  truck,  passenger  (seat) 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN-20  D-aeat 


17 -MAY- 94  13:18:56 


Sensor. . . .  D-seat 
Course  ....  #1  APG 

Speed .  5  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


^Hz ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0.0000 

0.0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0:01 

0:01 

0  :  01 

Ys  Transverse 


(HZ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0.0000 

0.0000 

0:01 

0:01 

0  :  01 

40 . 00 

0 .0000 

0.0000 

0:01 

0  :  01 

0  :  01 

3  .75 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25 .20 

0 .0000 

0 . 0000 

0  :  01 

0  :  Cl 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2,00 

0.7100 

0.5020 

0:32 

4:09 

10:52 

1.00 

0.3300 

0 . 1650 

3  :  56 

18:32 

41:51 

3 . 17 

0 .1700 

0 . 1513 

4:28 

20  :  37 

46  : 11 

6 .35 

0 .1200 

0.1200 

6  : 13 

27  : 15 

59  :  4 5 

7 . 94 

0 .1100 

0 . 1100 

7:01 

30  :  10 

65:37 

*  International  Standards 

Organization  ISO  ?031: 

Comfort  . . .  Reduced 

eomf  ort  bounda  ry 

Fatigue  ...  Fa L igtic -decreased  proficiency  houndary 
Health  . . .  Health  and  safety  exposure  limit 
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HSEL:  Hea'th  and  safety  exposure  limit 
FDPB.  Fatique-decreased  proficiency  boundary 
HCB  Reduced  comfort  boundary 
RMS:  Vibration  fl.M.S.  acceleration  (m/$2) 


X  Longitudinal 
Y:  Transverse 
2:  Vertica' 


RUN-20 

May  20,  1992 


D-seat 

PLS  truck 


Exposure: 

lOh  Om 

RCB 

FDPB 

H5FL 

(Hz) 

L  1  1  t  1.1  '.I_l 

i  _1_!_1_1_1__I__L_I _ !__L_  J_j _ l_L_  _J 

->  '  1  1  T  I  1  ‘ 

: 

- 1 - - 

1  I 

— 1 - r — i — 1 

1.00 
1.26 
1.59 
2.00 
2.52 
3  17 
4.00 
5.04 
6.35 
7.94 
10.00 
12.60 
15.87 
20.00 
25.20 
31.75 
40.00 
50.40 
63.50 


0-00/0.191 
0.00/0.191 
0.33/0  536 

0  00  /0  191 
C  00  /  0.191 
0.03/0  477 

C.Lj  .  0.1 9 1 
0.00/0.191 
0.1  1  /  0.425 

0.00/0.i91 
0.00  /  0.191 
0.71  /  0.379 

0.00  /  0.24 1 
0  00  /  0.241 
0.09/0.338 

0.00/0.303 
0  00  /  0.303 
0.17/0.301 

0.00/0.303 
0.00  /  0.383 
010/0.260 

0.00  /  0.482 
0  00  /  0.402 
0.03/0.268 

0  .00  /  0  608 
0  00  /  0.608 
0-12/0268 

Q.CO  '  n  7cn 
C  00  /O  760 
0.11  /  0  268 

O  OC  /  0.957 
0.00  /  0.957 
0  08  /  0.335 

0  00  /  1.206 
0  00  /  1  206 
006/0.422 

0  00  /  1.519 
0  00  /  1.519 
0-1 1  /C  531 

0  00  / 1 .914 
0.00  /  1  914 
013  /  0  670 

0.00  /  2  41 1 
0  00  /  2.41 1 
0.11  /  0.844 

0.00  /  3.038 
0.00  /  3.036 
0  07  /  1.063 

0  00  /  3.827 
0.00  /  3.82  / 
0  07  /  1.340 

0.00  /  4  823 
0../0  /  r\823 
0-07  / 1.698 

0.00  /  6-076 
0.00  /  6.076 
C  04  /  2.127 


17  MAY  94  13  18:56 


0.1 

l _ 

I 

-20 


_l_  . 


1.0 
_ L 


RMS/hDPB  ratio 


-10 


-  f  -T  -T  -7— T  ' 

0  (dcciBels) 


Course:  #1  APG 

Speed ;  5  tnph 

Note:  HHA  of  PLS  truck,  driver 


(seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 2  2 


P-seat 


17-MAY-94  13:18:57 


Sensor. . . .  P-seat 
Course. ...  #1  APG 

Speed .  10  mph 

Vehicle...  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours :minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

I 

50.40 

0.0000 

0.0000 

0  :  01 

0  :  01 

■sail 

40.00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

^31 

31.75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

25.20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63,50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0  .  cooo 

0  :  01 

0  :  01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.3500 

0.9546 

0:01 

1:30 

4:28 

3 . 17 

0 . 5100 

0.4540 

0:40 

4:48 

12:22 

1.00 

0.7300 

0 .3650 

1:05 

6:35 

16  :  2  0 

4 . 00 

0 .3100 

0.3100 

1:25 

8  : 12 

20  :  00 

6.35 

0 .2000 

0.2000 

2  :  56 

14  :  34 

33  :  36 

*  international  Standards 

Organization  ISO  2631: 

Comfort  . . .  Reduced 

comfort  boundary 

Fatigue  . . .  Fatigue 

-decreased  prof 

*eicncy  boundary 

Health  . . .  Health  and  safety  exposure  limit 
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HSEL  Health  and  safety  exposure  luni: 

FDPB:  Fatigue-decreased  p.of'Ciency  boundary 
RCB:  Reduced  ccmfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/52) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transversu 
2:  Vertical 


RUN-22 

May  20 r  1992 


P-seat 

PLS  truck 


(Hi) 

1.00 


RMS  /  FDPB 

X  000/0.191 
Y  0  .00  /  0  191 
Z  0.73/0.536 


X  0.00/0.191 
1.26  Y  0-00/0  191 
Z  0.0^/0.477 


1.59 


X  0.00/0.191 
Y  0  00  /  0.191 
Z  0.20/0.425 


2.00 


RCB 


-I - ] - r- 


X  0.00/0.191 
Y  000/0.191 
Z  1.35  /0.379 

X  COO/  0.241 
2.52  Y  0.00/0.241 
Z  0.24/0.338 

X  000/0.303 
3.17  Y  0.00/0.303 
7  0.51/0.301 

X  0  00/0.383 

4.00  Y  0.00/0.383 

Z  0.31  /  0.268 
X  0.00/0.482 

5.04  Y  000/0.482 
Z  0.16/0.268 

X  0  00  /  0.C08 
6.35  Y  0.00  /  0.608 
Z  0.20  /0.268 

X  000/0. /60 

7.94  Y  0  00/0  760 
Z  0.16/0.268 

X  0  00/0.957 
10.00  Y  0.00/0.957 
Z  0.14/0.335 

X  0  00/1.206 
12  60  Y  0  00/  1.206 
Z  0-23  /0  422 

X  0  00/  1.519 
15.87  Y  0  00/  1.519 
Z  0.20/0.531 

X  0  00/  1.914 
20.00  Y  0-00/1.914 
Z  0.11  /  0.670 

X  0-00/2.411 

25.20  Y  0  00/2  411 
Z  010/0.844 

X  0  00/3.038 

31.75  Y  0.00  /  3.038 

Z  0.10/1.063 

X  0  00  /3  627 
40.00  Y  0  00/3  827 
Z  0-10/1.340 

X  0  00/4.823 

50.40  Y  0  00/4.823 

Z  006  /  1.688 

X  0  00/6.076 
63.50  Y  0  00/  6.076 
Z  0.06/2.127 


17MAY-94  13:10:57 


0.1 

L 


r-i  t— r — » — |  -i 

20 

~|  r  i  r  ^ — 1 

-10 

Course : 

#  1  APG 

Speed : 

1 0  mph 

Note ; 

HHA  of 

1.0 

i-|7 

0 


RMS/PDPB  ratio 


i  1  I  1  " 

(deciBels) 


10 


10. 

_j_J 
i  “I 

20 


PLS  truck,  passenger  (seat) 
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ITSA&RL  summary  of  analysis 

per  730-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 22 


D- peat 


17- MAY  -54  13:10:57 


1 - — - - -  — 

Sei.soi:  .... 

D-s&a.t 

Course .... 

#1  APG 

Speed .... 

1  0  jnph 

Vehic.1  .  . 

PLS  truck 

Date ..... 

May  20,  IS 92 

Note . 

1GIA  of  PLS  truck,  driver  (seat) 

Third-octave 

bands  with  greatest 

Durations  of  WBV  exposure 

weighted  RMS 

accelerations  (m/s2) 

before  reaching  ISO  limits* 

(given  in  hours : minutes) 


a :  Long! tud inal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

C?  ,50 

0 .0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0  0  0  0 

0.0000 

0:01 

0:01 

4  0 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0:01 

31.75 

0.0000 

0.0000 

0:01 

0  :  01 

25.20 

0 .0000 

0.0000 

0  :  01 

0  :  01 

0:01 

If;  Transverse 


(Hz) 

actual 

wa.i  edited 

COMFORT 

FATIGUE 

HEALTH 

63.50 

o.ooco 

0.0000 

0:01 

0:01 

0:01 

50.40 

0  0  000 

0 .0000 

0  :  01 

0  :  Cl 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

G  .  0  0  0  0 

0  .  oocc 

0:01 

0  :  01 

0  -01 

25.20 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0:01 

£:  Vcr 

tical 

(He) 

c.  ctua'l 

weight ed 

COMFORT 

FATIGUE 

HEALTH 

2..  00 

1.4200 

1.004: 

0  :  01 

1:22 

4:09 

1.00 

0 . 840C 

0.4200 

0  : 4  7 

5  :  24 

13:41 

3 . 17 

0 . 3'^OQ 

0 . 3294 

1  :  17 

7:35 

18:32 

4.00 

0  .  0  0  0 

0.3000 

1:30 

8:36 

20  :4  7 

6.35 

0.2000 

0  .  .'•'.0  00 

2  :  56 

14  ;  34 

33:36 

*  Inter nat ion 

■*1  bf  nudar Ju 

Gr3aniM(  ISO  2 5  V- 

Co:ifort  Redu 

ced  comfort  boundary 

laLigat*  ...  Fat -dr created  proficiency  boundary 
Health  .  Health  and  safety  exposure  lirr.it 
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HSEL:  Hea'th  and  safety  exposure  limn 
FDPB:  Fatigue  decreased  proficiency  boundaiy 
RCB  Reduced  comfort  boundary 
RM5:  Vibration  R.M  S.  acceleration  (m/sZ) 


X  Longitudinal 
Y.  Transverse 
Z:  Vertical 


RUN-22  D  seat 

May  20,  1992  PLS  truck 


Exposure:  lOh  Orn 

RCB 

FDPB 

HSEL 

_l _ 1 _ I _ L _ 1 _ 1 _ i— _ 1 _ l 

1  |  1  1  I  1 

i  '  -  i  -  j  :  r-r-  r-  | 

X  0.00/0.191 
1.00  Y  0.00/0  191 
Z  n.84  /  0.535 


1.26 


X  0.00  /  0.191 
Y  0.00/0.191 
Z  0.07/0.47? 


X  0.00/0.191 

1.59  Y  0.00/0.191 
Z  0.20/0-425 

X  0.00/0.191 
2.00  Y  0.00/0.191 
Z  1.42/0  379 


2.52 


X  0  00/0.241 
Y  000/0.241 
Z  0.18/0.338 


3.17 


X  0.00  /  0.303 
Y  000/0-303 
Z  0.37/0.301 


4.00 


X  0.00/0.383 
Y  0.00  /  0-3d3 
Z  0.30/0  268 


5.04  ? 

z 


0.00/0.482 

0.00/0.432 

0.20/0.268 


6.35 


X  0.00/0  608 
Y  0.00/0608 
Z  0.20/0  268 


7.94 

10.00 


\/  r\  r\j  j  q  7£0 

Y  0.00/0.760 
Z  0.17/0.268 

X  0.00/0  957 

Y  0.00  /  0.957 

7  0.16/0.335 


12.60 


X  0.00/1.206 
Y  0.00/1.206 
Z  0  25/0.422 


X  0.00/1.519 

15.87  Y  0.00/1.519 

Z  0.26/0.531 


20.00  ? 

z 


0.00  /  1 .914 
0  00  /  1  914 
0.10/0.670 


X  0.00/2.411 

25.20  Y  0.00/7 'll 

Z  0.09/0  844 
X  O.CC/ 3.038 

31.75  Y  0.00/3.C36 

2  0.09/1.063 

X  0.00  /  3  827 
40.00  Y  0.00/3  827 
Z  0.09/1.340 

X  0  00/4.823 
50.40  Y  0.00/4.823 
Z  0.06  /  1 .688 


X  0  00/6.076 

63.50  Y  0.00 ' 6  076 
Z  0.06/2.127 


17MAY94  13:18.57 


0.1 

l  _J 

.  i_  _ j . 

1.0 

PMS/FDPB  ratio 

1  —1  1  1-1-1 

-i  r  i 

1 

-■ — t— V-r — r-r  -r  T-  ■■ 

— r — r  — i — j  - •?  r  ■  ‘  ~\ — i — |  — r — i — r  — r  — p  'T 

-20 

-10 

0 

(dtsuEo's)  10 

Course : 

#1 

APG 

Speed : 

10 

mph 

Note  : 

HHA  of 

PLS  truck, 

driver  (seat) 

10. 

J 

■'1 

20 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


Sensor. . . .  P-seat 
Course. ...  #1  APG 

Speed .  15  mph 

Vehicle...  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


RUN - 2  3  P-seat 


17 -MAY- 94  13:18:57 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0  :  01 

50.40 

0 . 0000 

0 .0000 

0  :  C 1 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  ;  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0  :  01 

0:01 

50.40 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.1300 

1.5061 

0:01 

0-36 

2:13 

1 . 00 

2 . 6800 

1 . 3400 

0  :  01 

0:45 

2:40 

3 . 17 

0 . 9100 

0 .0101 

0  : 11 

1  :  59 

5:39 

4 .00 

0 . 7400 

0 . 7400 

0  : 13 

2:16 

6  :  26 

5 . 04 

0 .6100 

0 .6100 

0  : 18 

3  :  05 

8  :  22 

*  International  Standards 

Organization  I?0  2G31 : 

Comfort  .  Reduced 

comfort  boundaiy 

Fatigue  -  -  FaLj.guc-dccrca3rd  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 


52 


HSEL.  Health  am  safety  exposure  limit 
FDPB:  Fatigue  decreased  proficiency  lioundary 
RGB  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 

Exposure:  lOh  rm 


X  Longitudinal 
Y:  Transverse 
2  Vertical 


RUN  23 

May  20,  1992 


P-seat 

PLS  truck 


X  0.00/0  191 

Y  000/0.191 
Z  2.68  /0.536 

X  0.00/0.191 

Y  0.00/0.191 
Z  0  22  /0.477 


1 - 1 - 1  _ L  — »  1 - L - 1 - 1 - J _ 1  -1 - 1 - 1 — - 


-1  I _ 1  -J - L  .  _i  .  _I_ 

r - 1 - 1 - r— 


X  000/0.191 
Y  0.00/0  191 
Z  0.32  /0.425 


X  0  00  /  0  1 9 1 
Y  000  /0  191 
Z  2.13  /0  379 


X  0-00/0.241 
Y  0.00/0  241 
Z  0  33  /0.338 


X  0  00  /  0  305 
Y  0  00/0  303 
Z  0.91/0.301 


X  0  00/0.383 
4.00  Y  0.00/0. 383 
Z  0.74  /0  268 


X  0.00/0  482 
5.04  Y  0.00/0  482 
Z  0.61/0.260 


X  0.00/0.608 
6.35  Y  0.00/0.600 
Z  0  54  /0.268 


X  0  00  /  0  760 

7.94  Y  0.00/0  760 
Z  0.44/0  260 


X  0.00/0.957 

10.00  Y  0.00/0  957 

Z  0  24  /0.335 


X  0.00/  1.206 
12.60  Y  0.00/  1.206 
Z  0  22  /0  422 


X  000/  1  519 

15.87  Y  000/1.519 

Z  0  25  /0.531 


X  0.00/1.914 
20.00  Y  0  00  /  1  914 
Z  0.22  /0.670 

X  0.00/2.411 

25.20  Y  0  00/2.411 

Z  0.16  /0  844 
X  0.00/3.030 

31.75  Y  0  00/  3.038 

Z  0  15/1.063 

X  0.00  /3  827 
40.00  Y  0.00  /3.827 
Z  0  11/1 .340 

X  0  00/4  023 

50.40  Y  0.00  /4.823 

Z  0  10/  1 .688 
X  0.00  /6  076 

63.50  Y  0.0'J  /  G.07G 

Z  0.10/2.127 


17  MAY  94  13:18  57 


RMS/f'DPB  ratio 


(deciBels) 


Course:  #1  ArG 

Speed :  1 5  mph 

Note:  RHA  of  PLS  truck, 


passenger  (seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 2 3 


D-seat 


1 7  - MAY  -  9  4  13:18:57 


Sensor  .... 

D-seat 

Course .... 

#1  APG 

Speed . 

15  mph 

Vehicle . . . 

PLS  truck 

Date . 

May  20,  1992 

Note . 

HHA  of  PLS  truck,  driver  (seat) 

Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0 .0000 

0.0000 

0:01 

0:01 

0:01 

50 .40 

0  0000 

0 . 0000 

0  :  01 

0:01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0  .  ooco 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0 . 0000 

0.0000 

0:01 

0  :  01 

0  :  01 

50,40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

4  0.00 

0 . 0000 

o .  cooo 

0  :  01 

0:01 

0  :  01 

31 . 75 

0 .0000 

0 . 0000 

0  :  01 

0:01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.1900 

1.5486 

0:01 

0:33 

2  :  06 

1 . 00 

2 . 6500 

1 .4250 

0:01 

0  :  4  0 

2:26 

3.17 

0 . 8500 

0 . 7567 

0  :  12 

2  : 13 

6  :  13 

4 . 00 

0 .6300 

0 . 6300 

0  :  18 

2  :  57 

8  :  00 

5 . 04 

0.4400 

0 . 4400 

0:41 

5  :  03 

12  :  53 

*  In*.';! national  Si  Sudanis  Oiganizal  ior.  ISO  2031:  Comfort  .  Reduced  ten, fort  Unmddiy 

F«  iyic  ...  Fat.i'iu^  Ifcrcarjcd  pioficiency  boundary 
Health  ...  He*'.  Lh  and  safety  exposure  1 1  m  j  t 


•4 


X  Lcrngnud-rjl 
Y.  Trar.svtrse 
Z  Vertical 


D-seat 

PLS  truck 


H5CL:  Health  a 
FDP8  Feiiguc-c. 
RCB.  Reduced 
FiMS  Vibralirrt 

Exposure: 


(Hz) 

x 

1  10  V 

i 


1 ,2C  v 

7 

1.59  v 

/. 

2.00  v 

2.52  v 


3.17  y 

7 

4.00  ? 

2 

5.04  ? 

z 

6.35  v 

z 

X 

7  34  v 

7. 

10.00  ? 

z 

12.60  v 

z 

15.87  v 

7. 

20.00  v 

25.20  ? 

2 

31.75  v 

7. 

40.00  ? 

2 

50.40  - 

L 

63.50  y 

2 


d  lately  exi  osar* 1  :r..t 
■~t  .j**d  pro’.cic'icy  bounda-y 
C'irfort  boa<  tary 
F  M  S.  ’ccoUfation  Hi/s2‘. 

101.  Om 


RMS  /  F£)PH 

C  00  '0.1  S'. 
0  GJ  /  0.1 91 
2  8b  /0  536 


l  x  ■  i  .  I 

I 


0.00  /  0.191 
0.00  /  0.191 
0  23/0  477 


0  00  /  O 191 
G  00/0.131 
0  32  /  O 42S 

0.0*1/0  1  1 

C  00  /O  13  . 
2  19  0  373 

0  00  /  0.241 
0  00  '  0.241 
0  38  *0  3*30 


RUN-23 

May  20,  1992 


Ircb  Ifdpb  Ihsel 


i 


KM 


n.00  /O  303 
0.00  /  0  303 
0  Pb  /u  301 


0  00  /O.J83 
0.00  /0  3C3 

0.63/ 0  266  . 


0  00  /  0.402 
0  00  /O  402 

0  44  /o  ?ee 


0  00  /  0.000 
0  00  /  0.603 
0  37  /O  260 


0.00  /  0.710 
0  00  /C  760 
0.36  /  0  2GC 


0  00  /  0  057 
0  00  /  0.957 
0  27  /0.335 


U  00  /  1  20G 
0  00  /  1.206 

0.70/ 0  422  .  ;  -  WVmZZ,:*  *' 


0  00  /  1  519 
0.00  /  1  519 
0  CO  /  0  b3  i 

0(0/1914 
0  GO  /  1 .9 1 4 
0  ?e  /  0  670 

0  00  /  2  41 1 
0  00  /  2  41 1 
0  17/  0  044 

0  00  /  3  038 
0  00  /  3 C30 
0  15  /  1  003 

0  00  /  3  02  7 
0  00  /  3  82/ 
0  1 1  /  1  340 


0  00  /  4.023 
C  OO  M  823 
01 1  /  1  6B8 


0  00  /  0  076 
0  OO  /  6  076 
OH  /  2  127 


0.1 

!  -ri  =1  *T*T““t|  “r=^“  Jr  ^ 

-20  -10 


1.0  FiMS/F’DPU  ratio  10. 

_ _ -  .  j  1 .  .1  — i  . .  1  -  j.  —1  -j  i 

1  't  ~1  »  f  ‘I  "1  1  1  "i  “i  “I  f  -r  -T'l  T  "I  -7  7  ^ 


0  (0oo..?»b)  10 


20 


Course : 
Speed : 
Note  : 


It  1  APG 
15  mph 
II1JA  of 


PLS  truck,  driver 


ient ) 
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17  MAY-24  13  18.57 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

IV- MAY -  9  4  13.18:53 


Sensor. . . .  P-seat 
Course. ...  #1  APG 

Speed .  13  mph 

Vehicle...  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0:01 

50,40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

c .  ocoo 

0 . 0000 

0  :  01 

0  :  01 

0:01 

31.75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0 . ocoo 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0:01 

50.40 

0 .0000 

0.0000 

0  ;  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

25 .20 

0  .  oooc 

0 . 0000 

0 .01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weignted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.0700 

0 .7566 

0:12 

2:13 

6:13 

3 . 17 

0 . 700  0 

0 . 6y44 

0  :  14 

2  :  31 

7:01 

1 .00 

1 . 3000 

0 .6900 

0  : 15 

2  :  33 

7  ;  05 

4 . 00 

0.4300 

0 .4300 

0:44 

5  : 13 

13:15 

2 . 52 

0 . 3200 

0.254  0 

2  :  00 

10  :  42 

2  'I  :  2  5 

*  Intel  national  £•  ani;uds 

Organization  ISO  ?03]  . 

Ccunfort  .  .  .  Kudu*  "d 

com i  ,ti  boundary 

Kalipc  .  .  Fatigue. 

dccicaucd  piufic 

boundary 

Health  . .  Health 

and  safety  cxjkm 

w  limit 

RUN-26  P-seat 
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LO  L O 


HSEL: 

FDPR 

RCB 

RMS 


Health  and  safety  exposure  limit 
Fatigue-decreased  proficiency  boo  dary 

Reduced  comfort  boundary 
Vibration  R  M  S-  acceleration  (m/s2i 


Longitudinal 

Transverse 


RUN-26 


P-seat 


Exposure:  lOh  Om 


(Hz) 

RMS  /  KCPB 

X 

O  00  /  0.191 

1.00 

Y 

0.00/0.191 

Z 

1.30/  r>36 

X 

O  OP  /  0.191 

1.26 

Y 

0  00  /  0.1 91 

Z 

0.11  /  0.4  77 

X 

0  00  /  0-191 

1.59 

Y 

0.00  /  0.191 

Z 

0.16  /  0.425 

X 

0.00  /  0  191 

2.00 

Y 

0.00  /0  191 

Z 

1  07  /  0.379 

X 

0.00  /O  241 

2.52 

Y 

0.00  /0.241 

Z 

0.32  /  0.338 

X 

0-00  i  0  303 

3.17 

Y 

0.00  /  0.303 

Z 

0  78  /  0.301 

X 

0  00  /  0.383 

4.00 

Y 

0  00  /  0.383 

Z 

U.43  /  0  263 

X 

0  00  /  0  482 

5.04 

Y 

0.00  /  0.432 

Z 

0.18  /0  268 

X 

0  00  /0  608 

6.35 

Y 

0  00  /  0  608 

Z 

0  '4  / 0.2GB 

X 

0  00/0.760 

-r  r»  a 

V 

r\  r\/\  i  ft  irn 

/  .u-r 

l 

0.23  /  0.268 

A 

0  00  /  0.957 

10.00 

Y 

0  00  '  0.9L7 

Z 

0  20  /  0  33R 

X 

0.00  i  1  206 

12.60 

Y 

0.00  /  1 .2C6 

Z 

0  19  /0  422 

X 

0 00  1  1  519 

15.87 

Y 

0  00  /  1  519 

Z 

0.21  /  0  531 

X 

0  00  /  1  914 

20.00 

Y 

0  00  /  1  914 

Z 

0  1b  /  0  670 

X 

0  UO  /  2  41  1 

25.20 

Y 

0  00  /  2.41 1 

z 

0  15  l  0  844 

X 

0  00  /  3.038 

31.75 

Y 

0  00  /  3.038 

z 

0  13  /  1  0C3 

X 

0  00  /  3  827 

40.00 

Y 

0  00  /  3  827 

Z 

011/1  340 

X 

0  00  /  4.823 

50.40 

Y 

0  OC  /  4  823 

7. 

0  11/  1  688 

63.50 


X  0.00/ 6  076 
Y  0  00/6  076 
7  0  07  /  2  127 


1  7  MAY. 94  13  10  09 


2:  Veitical 

May  20,  1992 

PLS  truck 

RGB 

f-'DPB 

HSEL 

i  i  i  i  i  i  i 

1  •  .  •  1  •  ... 

I  . : 

.  _l - 1_  i  1  III  1  II  1  J 

1  i  i  i  *  | 

•  VS?-.-SSS,y/SS*  ■ 


.  >-vi 


0.1 

i  __ 

-20 


■T  “I 


r  )  7  i  r — 

-10 


1 _ i. _ 


1.0  RMS/F-DPB  ratio 

r  ~=i  ~ '  =]  r  ~t  ^ 

0  (dociBels)  1 0 


10 


n 

20 


Course 
Speed : 
Note : 


111  APG 
13  mph 
HHA  of 


PLS  truck,  passenger  (seat] 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

1 7 -MAY  -  94  13:18:59 


Sensor. . . .  D-seat 
Course. ...  #1  APG 

Speed .  13  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  1992 

Note .  KP\  of  PLS  truck,  driver  (seat) 


RUN-26  D-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0:01 

40.00 

0 . 0000 

0 .0000 

0  :  01 

0:01 

0:01 

31.75 

r .0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

C  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25 .20 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.1200 

0 .7920 

0:11 

2:02 

5:50 

1.00 

1 .4800 

0.7400 

0:13 

2  : 16 

6  :  26 

3.17 

0 . 7600 

0 .6766 

0  : 15 

2:33 

7:16 

4.00 

0.4600 

0 .4600 

0:37 

4:43 

12  : 11 

6.35 

0 .3300 

0.3300 

1  : 16 

7:33 

18:30 

*  International  Standards  Organization  ISO  2031. 


Comfort  . .  Reduced  comfort  boundary 

Fatigue  ...  Fatigue -decreased  proficiency  boundazy 

Wealth  . .  Health  and  safety  exposure  limit 


HSEL:  Health  and  sa'ety  exDOSur j  I  mit 
FPP0  Fatigue-decreased  proficiency  boundary 
RCP  Reduced  c ‘  ‘iifort  boundary 
RMS:  V  brgtion  n.M.S  ucceioretion  (m/$2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transverse 
2:  Veiticai 


(Hz) 

1.00 


RM$  /  FDPB 

X  0.00/0.191 
Y  0  00  /  0. 1 9 1 
Z  1.48  /0.536 


X  0.00/0.191 
1.26  Y  0.00/0.191 

Z  0.12/0.477 

X  000/0.191 
1.59  Y  0.00/0.191 

/.  0  16/0.425 


2.00 


X  0.00' 0.1 9'| 
Y  0.00/0  191 
Z  1.12/0.379 


X  000/0.241 
2.52  Y  000/0.241 

Z  0.31/0.338 

X  0.00  .'0.303 
3.17  7  0.00 '0.303 

Z  0.76/0  301 


4.00 


X  0  00/0  383 
Y  0.00/0.383 
Z  0.46/0.268 


X  0.00/0  482 
5.04  Y  0.00/0482 
Z  0.20/0.268 

X  000/0.608 
6.35  Y  0.00/0.608 
2  0.33  /0.268 


7.94 


X  0.00/0.760 
Y  0.00  /  0.760 
Z  0.18/0.268 


1  1  I  _ L_ 


X  0.00  /  0.967 
10.00  Y  0-00/0  957 
2  0  19/0  335 

X  0.00/1.206 
12.60  Y  C.OO/ 1.206 
Z  0.19/042? 

X  000/1.619 
15.87  Y  0  00 '1519 

Z  0.34/0.591 

X  000/  1  914 
20.00  Y  0  00  /  1  914 
Z  0.16/0.670 

X  0.00  /2  411 
25.20  Y  0  00/2.411 

Z  016/0.344 

X  0  00  /3.038 
31.75  Y  000  /3038 
2  0.12  /  1.063 

X  0.00  /3  827 

40.00  Y  0  00  /  3  827 

Z  0  11/  1.340 

X  0.00  /  4.823 
50.40  Y  0  00/4  823 
Z  0  11/1  688 

X  0  00  /6.076 
63.50  Y  0  00/6  076 
Z  0.07/2.127 


1  7  MAY  94  13:18.69 


RCB 


RUN-26  D-seat 

May  20,  1992  PLS  truck 

Ifdpb  Ihsel 


-I  I  .  1 — I- 


1 - 1 - 1 - I— T* 


J _ l _ I _ l  _ L_J - 1 _ I _ l_ 


1 .0 


RMS  TDP13  ralio 


■20 

10  0 

(dociBels) 

10 

Course : 

#1  rtPG 

Speed : 

13  mph 

Note  : 

HHA  of  PLS  truck, 

driver 

(seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN-27  P-seat 


1 7  -  MAY  -  9  *S  13:38.59 


Third-octave  bands  with  greacest 
weighted  RMS  accelerations  (m/s2) 

X:  Longitudinal 


Durations  of  WBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes) 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0:01 

IB*.  H  K 

40 . 00 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

mmm 

31.75 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y :  Transverse 


f“! 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

% 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

H-1 

U; 

50.40 

0 . 0000 

0 . 0000 

0:01 

C  :  01 

0  :  01 

lij 

i 

40 .00 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

31 .75 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

i1 

O 

V 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

nl 

Z: 

Vertical 

ti 

8 

(Hz) 

actual 

weighted 

COMF:'iri'T' 

FATIGUE 

HEALTH 

l” 

2.00 

2.0600 

1.4566 

0:01 

0:37 

2:20 

3 . 17 

C .8100 

0.7211 

0  :  13 

2  :  23 

6  : 39 

4 . 00 

0.6300 

0.6300 

0  : 18 

2  :  57 

8  :  00 

1 . 00 

1 .2600 

0 . 6300 

0  :  18 

2  :  57 

8  :  00 

6 .35 

0.4200 

0 .4200 

0:47 

5:24 

13  : 4 1 

*  International  Standards 

Organization  ISO  2631: 

Comfort  . .  Reduced 

comfort  boundary 

Fatigue  ...  Fatigue -decreased  proficiency  boundary 
Health  . . .  Health  and  aafety  exposure  limit 
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! 


HSEl :  Health  and  safety  exposure  knit 
FDP8  Fatigue  decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S  acceleration  (m/s2) 


X  Longitudinal 
Y.  Transverse 
Z:  Vertical 


Exposure: 

lOh  Om 

RCB  |l 

i-ivix::-:.?:::::;:  s 

.  i  i  .  .  J  .i  j  j—^-l 

-  -- r  i  i  i  i  i 

X 

0.00  /  0.191 

1.00 

Y 

0.00/0.191 

z 

1.26  /0.536 

X 

0  00  /0.19' 

1.26 

Y 

0  00  /  0.191 

z 

0.11  /  0.47  7 

X 

0.00/0.191 

1.59 

Y 

0.00  /  0  .191 

Z 

0  31  /  0  425 

. . .  « 

X 

0  00  /  0.191 

2.00 

Y 

0.00/0.191 

Z 

2  06  /0-379  . 

:i 

X 

0.00  /O- 241 

2.52 

Y 

0.00/0  241 

Z 

0.37  /  0.338 

X 

0  00  /  0.303 

3.17 

Y 

0  00  /  0  203 

Z 

0.81  /  0-301  . 

X 

0  00/0.383 

4.00 

Y 

0.00  /0. 383 

Z 

0.63  /  0.26B 

X 

0  00/0.482 

5.04 

Y 

0  00  /  0.482 

Z 

0.39  /0. 268 

X 

0.00  /0  608 

6.35 

Y 

0.00/0.608 

Z 

0  12  /(;  268 

'  v.r  ;;*! 

X 

0.00  /  U./bO 

7.94 

Y 

0  00  /  0.760 

Z 

0.34/0.268 

WmG&S&Sm*. 

X 

0  00/0  957 

10.00 

Y 

0.00  /  0.957 

Z 

0.26/0.335 

X 

0  00/  1  206 

12.80 

Y 

0.00/  1.206 

Z 

0.26  /0.422 

X 

0  00  /  1.519 

15.87 

Y 

0.00/1.519 

z 

0.27  /  0.631 

X 

0  00  /  1.914 

20.00 

Y 

0  00  /  1.914 

7. 

0.22  /0.570 

X 

0.00  /  2.41 1 

25.20 

Y 

0.00  /  2.41 1 

Z 

0.19  /0.844  . 

X 

0  00  /  3  038 

31.75 

Y 

0.00/3.038 

Z 

0  16/  1.063 

X 

0  00  /  3.827 

40.00 

Y 

0  00  /  3.827 

Z 

0.14/1.340 

X 

0  00  /  4  823 

50.40 

Y 

0.00  /  4. 823 

Z 

O  il  /  1.686 

X 

0  00  /6  076 

63.50 

Y 

0.00/6.076 

Z 

0.10  /  2.127 

RUN-27 

May  20,  1992 

FDPB 


P-seat 

PLS  truck 


HSEL 


RMS/rDPB  ratio 


1  7-MAY -94  13:18:59 


Course  :  #1  APC 

Speed:  14  mph 

Note:  HHA  of  PLS  truck,  passenger  (seat) 
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USAARL  summary  of  analysis 

per  ISO-26.31*  guideline  on 
whole-body  vibration  (WBV) 

17- MAY  -  9  4  13:18:59 


Sensor. . . .  D-seat 
Course ....  #1  APG 

Speed .  14  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  1992 

Note. .  HHA  of  PLS  truck,  driver  (seat) 


RUN-27  D-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours  : minutes) 

X:  Longitudinal 


(HZ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0  :  01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0.0000 

0 . 0000 

0:01 

0  :  01 

0:01 

31 . 75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

WBBM 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0  :  01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

40 .00 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

v:eighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.1600 

1.5274 

0:01 

0:34 

2:10 

1 . 00 

1 .3000 

0 .6500 

0:16 

2:48 

7:41 

3 . 17 

0 .6900 

0 . 6143 

0  : 18 

3  :  03 

8  :  18 

4.00 

0 . 5900 

0 . 5900 

0:20 

3  : 15 

8:45 

5.04 

0 . 5100 

0 . 5100 

0:30 

4  :  03 

10  :  38 

*  Internal ional  Standards  Organization  ISO  2631.  Comfort  ...  Reduced  comfort  boundary 

Fatigue  . . .  Fatigue -decreased  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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HSEL:  Health  and  safety  exposure  l.inrt 
FDP8:  Fatigue  decreased  proficiency  bound3(/ 
RCB:  Reducod  comfort  boundary 
RMS:  Vibration  R.M.S  acceleration  (m/s  2) 

Exposure:  lOh  Om 


X:  Longitudinal 
Y:  Transverse 
Z:  Vertical 


RUN-27 

May  20,  1992 


D-seat 
PLS  truck 


X  0  00/0.191 
Y  0.00/0.191 
Z  1.30/0.536 


X  0.00/0.191 
1.26  Y  0.00/0.191 

Z  O  il  /0  477 

X  0.00/0.191 
1.59  Y  0.00/0.191 

Z  0.32  /0.425 

X  0.00/0.191 
2.00  Y  0  00/0.191 

2  2.16  /0.379 

X  0.00/0  241 
2.52  Y  0.00/0.241 

Z  0.32  /0.338 


X  0.00/0.303 
3.17  Y  0.00/0303 

Z  0.69/0.301 

X  0.00/0.383 
4.00  Y  0.00/0.383 

Z  0.59  /0.268 

X  0.00/0.462 
5.04  Y  0.00/0.482 

7.  0.51  /  0.268 

X  0.00/0.608 
6.35  Y  0.00/0.608 

Z  0.41  /  0.268 

X  0.00/0.760 
7,94  Y  0.00  /0.760 

Z  0  38  /0.268 


X  0.00  /0  957 
10.00  V  0  00/0  957 
Z  0.36  /0.335 


X  0.00  /  1.206 
12.60  Y  0-00  /  1.205 
Z  0.35  /0.422 

X  0.00/1.519 
15.87  Y  0.00/1.519 
Z  0.42  /0.531 


X  0.00  /  1  914 
20.00  Y  0.00/1914 
Z  0.27/0.670 


X  0.00/2.411 

25.20  Y  0.00/2.411 

Z  0.20/0.844 

X  0.00  /  3.038 
31.75  Y  0.00  /3.038 

Z  0.17/1.063 

X  0.00  /  3.827 
40.00  Y  0.09  /  3.827 
Z  0.15/1.340 

X  0  00/4  023 
50.40  Y  0  00/4  823 
Z  0.12/1680 

X  0  00/6  076 
63.50  Y  0  00/6  076 
Z  Oil  /  2.127 


17  MAY  94  13:10:63 


RMS/PDPB  ratio 


0  (deciBels)  10 


Course:  #1  APG 

Speed:  14  mph 

Note:  HIIA  of  PLS  truck,  driver  (seat! 
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USAARL  tiuramcicy  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vi oration  (WBV) 

1 7 -MAY  -  94  13:12:02 


Sensor. . . .  P-seat 
Cou- se. . . .  #5  APG 

Speed .  5  mph 

Vehicle...  PL3  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


|  RUN- 33 ~  P-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FA'iIGUE 

HEALTH 

63.50 

0.0000 

0 .0000 

0:01 

0:01 

0:01 

50  40 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

31 . 75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

2  5.20 

0 .0000 

0.0000 

0:01 

0  :  01 

0:01 

Y-  Transverse 

|  (HZ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0  0000 

0:01 

0:01 

0:01 

5  0 . 4  0 

0.0000 

0 .0000 

0:01 

0  :  01 

0:01 

4  0  0  0 

0 .0000 

C  .  0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

|  25  20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.2400 

0.8760 

0:11 

1:44 

5:03 

1 . 00 

1.2400 

0.6200 

0  : 18 

3  :  01 

8:11 

3.17 

0 . 54 00 

0 . ±807 

0  :  34 

4  :  26 

11:30 

4 . 00 

0 .3500 

0 . 3500 

1:09 

6  :  58 

17:13 

6.35 

0.3300 

C  .3300 

1  : 16 

7  :  33 

18:30 

*  International  Standards 

Orgvi.  zation  ISO  2C3i: 

Comfort  . . .  Kcduccd 

comfort  boundary 

Fatigue  ..  Fatigue  -  decreased  proficiency  boundary 
Health  Health  and  aafnty  exposure  limit 


64 


HSEL'  Health  and  safety  exposure  I'mit 
FDPB:  FetiQue  decreased  proficiency  boundary 
RGB  Reduced  comfort  t/niindary 
RMS:  Vibration  R.M.S  acceleiation  lin/s?; 

Exposure:  IGh  Om 


X-  longitudinal 
Y  Transverse 


RUN-33 

May  20,  1992 


P-seat 

PLS  truck 


X  0.00/ 0.1  SI 
V  0  00/0  191 
2  1  24  /0  536 


X  000/0-131 
Y  0.00/0.1S1 
7  0.10/0.477 


X  0  00/ 0  191 
V  0.00/0.191 
2  0.18  /0  425 


X  0  00/C  191 
2. GO  V  0.00 /C.  131 

2  1.24  /O'  >9 

X  0  00/0.241 

2.52  Y  0.00/0  741 
2  0.23  /0.336 

X  0.00/0.303 
3.17  Y  0.00/0.303 
Z  0.54  /0.301 

X  000/0  383 
4.00  Y  0  00/0  383 
Z  0.35 /0.2GB 

X  0.00/0  482 
5.04  Y  0.00/0.482 
Z  0  28  /0.268 

X  0.00/0.608 

6.35  Y  000/0  608 

2  0.33  /0.268 

X  G.GG  i  C.7GG 

7.94  0.00/0./6U 

2  0.24  /0  268 

X  0  00/0.957 
10.00  Y  0.00/0  957 
2  0.22  /0  335 

X  0  00/  1.206 
12.60  Y  0.00/  1.206 
2  0  22  /0.422 

X  0  00/1.519 
1  5.^7  V  0.00  /  1.519 
Z  0.26  /0.531 

X  0.00/1914 
20.00  Y  0  00  /  I  914 
Z  0.20  /0  670 

X.  0  00/2  411 

25.20  Y  0.00/2.411 

Z  0.14/0.844 
X  0.00/3.038 

31.75  Y  0.00/3  038 

Z  0.1  3  /  1 .063 

X  0  00/3  827 
40.00  Y  0  00/3  827 
Z  0.12/1.340 

X  0  00  /4  823 
50.40  Y  0  00/4  823 
2  0.10/1.688 


63.50 


X  0  00  /  6.076 
Y  0  00  /6  076 
Z  0.08/2.127 


17  MAY  94  13:19  02 


RMS/PDPB  ratio 


(deciBels)  1 0 


Course:  ft 5  APG 

Speed:  5  mph 

Note:  HHA  of  PLS  truck,  passenger  (seat! 
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I 


USAAP.L  summary  of  analysis 

per  ISO  2631*  guideline  on 
whole -body  vibration  (WBV) 


RUN- 3  3 


D-seat 


17 -MAY -94  1319:02 


Sensor. . . .  D-seat 
Course ....  #5  APG 

Speed .  5  mph 

Vehicle...  PLS  truck 

Date .  Hay  20,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/sn)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


j 

(  -Z) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

3 

i 

63.50 

0 . 0000 

0.0000 

0:01 

0:01 

0:01 

i 

50.40 

0 . 0000 

0 ,0000 

0  :  01 

0  h 

0  :  01 

i 

40 . 00 

o .  oono 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

P 

31 . 75 

0.0000 

0 .0000 

0  :  01 

0  :  01 

0:01 

m 

1 

M 

25 . 20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0:01  j 

l 

Y:  Transverse 

;! 

fj 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

l 

63.50 

0.0000 

o.ocoo 

0:01 

0:01 

0:01 

50 .40 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0:01 

\ 

4U  .  00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

1 ( 

31 . 75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

S 

25 . 20 

0.0000 

0 .0000 

0  :  1 

t  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

KE/'LTH 

2.00 

1 , 0900 

0.7707 

0:12 

2  :  09 

6:03 

1 . 00 

1  .  0700 

0 . 6 '’SO 

0:30 

3:46 

10  :  00 

3 . 17 

C  .  5100 

0 . 4  u 

0:40 

4  : 4  8 

12  :  22 

4 .00 

0.3400 

0  3400 

1  : 13 

7  :  15 

17  ;  5  0 

6 .35 

0 . 2  8  0  o 

0 . 2  8  0 

1:42 

9:26 

22  :  3 7 

*  Internet 

lunal  Standard 

firyani  z.it  if:n  K  O  2'  .31: 

Conuort.  .  Rvdu' 

C'.i  con,{  or  t  l_>uudary 

Fatigue  . . .  Fat ague -  decreased  proficiency  boundary 
Health  ...  Health  a-d  safety  expsiuv  limit 
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H5EL-  Health  and  safety  exposure  limit 
FDPB:  Fat»guo  decreased  proficiency  boundary 
RCB  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 


Exposure:  lOh  Om 
(Hz)  RMS  /  FDPB 

1.00 


X  Longitudinal 
Y  Transverse 
Z  Vertical 


RUN-33 

May  20,  1992 


D-seat 

PLS  truck 


X  000/0  191 
Y  0  00/0  191 
2  1.07  /0.536 


1.26 


X  0.00/0.191 
Y  0  CD  /  0.1 9 1 
2  0.09  /0.477 


X  0  00/0.191 

1.59  V  0.00/0.131 

Z  016/0.425 


2.00 


X  000/0.191 
Y  0.00/0191 
2  1  09/0.379 


X  0.00/0  241 
2.52  Y  0.00/0.241 
Z  0.22  /0.338 


3.17 


X  0.00/0.303 
Y  0  00/0  303 
Z  0.61/0.301 


40.00 

o0.40 


X  0.00/0.383 

4.00  Y  0  00/0.383 

2  0.34  /0.268 

X  0.00/0  487 
5.04  Y  000/0482 
;  '  .28  /  0.268 

X  0.00/0  608 
6.35  Y  0  00/0  608 
Z  0.28 /C. 268 

X  0.00  /  0.7C0 

7.94  V  0.00/0  760 
2  0.22  /0.2.68 

X  0  00/0  957 
10.00  Y  0.00/0.957 
2  0.21  /0  335 

X  0.00/1.206 
*  2  "0  Y  0  00  .'  1.206 
7.  0  17/0  422 

X  0.00  /  1  519 
15.87  Y  000/1519 
Z  0.2b  /  0.531 

X  0  00/1914 

20.00  Y  0.00/1.914 
7.  0  18/0  670 

a  J.OQ  7  411 

25.20  Y  0  00/2  411 

Z  0  11/  0  e44 
X  0.00/3  038 

31  .75  Y  “  "0  •  3  038 

Z  0.12/1.062 


>  0.00/ 3  82  7 

‘  0  00/3  827 

t  on/ 1.340 

X  0  00  /  4  8  •:  3 
Y  0  00/4.C  ? 
Z  0.08/1.666 


v  0.00/  6  07C 

63.50  Y  0.00/  6  o/c 

Z  0.07/2  127 


1  7  MAY  94  13  19  02 


0.1 

I 

r  f 
-20 


RCB 

FDPB 

Ihsel 

,  .  1,1,,,, 

_ l  _ 1 _ L _ i _ I _ 1 _ 1 _ 1 - 1 _ 

.  I  .  1  1  .  I  1  I  ,  ,  1  :  ..I 

- 1 

7  , - 7  ,  7  7- 

1  1  . . 

~1  ~1 
-10 


-I  “I 


1.0 
_ ! _ I  _ 


RMS/FDPB  ratio 


-“I 

0 


(deciBulo) 


l 

10 


10. 

.1 

I 

20 


Ccur.se:  APG 

Speed :  5  niph 

Note:  HHA  of  PLS  truck, 


driver  (seat) 
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USAARL  summary  of  analysis 

per  ISO-263"  v  guideline  on 
whole-body  vibration  (WBV) 


Sensor ....  P-seat 
Course ....  #5  APG 

Speed .  7  mjui 

Vehicle...  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


D 


RUN-34  P-seat 


17-KAY-M  12:19.02 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accel  ..at.  ions  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

■  .0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

C  :  01 

0  :  01 

0  :  01 

25.2. 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

r>  ; 

Y :  Transverse 

ggjggg 

actual 

weighted 

CO1-  .FORT 

FATIGUE 

HEALTH 

63.50 

0.00.0 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  : 1'  1 

0:01 

0  :  01 

40 . 00 

0 . uOOO 

0 . 0000 

0  :  01 

0  :  01 

0:01 

31.75 

0 . 0000 

0 . 0000 

0  :  Cl 

0  : 01 

0  :  01 

25 . 20 

0 . 0000 

0  -  0000 

0  :  01 

n  :  0 1 

0  :  01 

Li  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEAL'  H 

2.00 

2.5900 

J  .  0314 

0:01 

0:22 

1:36 

1 . 00 

2  .  9400 

l .  4700 

0  :  01 

0:37 

2  :  17 

5 . 04 

0 . 6o00 

0 . 6600 

0  :  16 

2  :  4  5 

7  :  31 

3  17 

0 . 7200 

0.6410 

0  :  16 

2  :  53 

7  :  5  0 

6 .35 

0 . 5800 

0 . 5800 

0  :  22 

3:20 

8  :  5  7 

*  International  Standards  Okj.i’ii  .  tui:  T  S'  ■  2^  romf  nr  ■  Pcducea  ccsr.foiL  boun-'^r/ 

Fatigue  batiyu-j-df'crcjsed  proficiency  boundary 

IP  alt.1:  M«ilth  and  nato  y  exposure  ,  jniL 
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HSR.  M'jollh  a r.<3  safety  exposure  im-: 

F  DM  Fati(\J8  deceased  protiotncy  boundary 
RCB:  Reduced  comfort  boundary 
F.MS'  Vibrat.on  R  M.S  acceleration  (m/s2i 


X  Lonp.tudina: 
V  Iran; 

/  Vertical 


RUN-34  P-seat 

May  20,1992  PL S  truck 


Exposure: 

(Hz) 

1.00  * 

L 

X 

1.26  v 

7 

X 

1.59  - 

z 

2.00  v 

2 

X 

2.52  v 

z 

3.17  ? 

1 

4.00  ? 

z 

5„04  v 

z 

X 

6.35  v 

z 

X 

"»  n  i  . 

/  V 

z 

10.00  v 

z 

12.60  v 

15.8/  v 

20  00  y 

z 

25  20  v 

2 

31.75  ? 

z 

40.00  y 

z 


lOh  O.n 


RMS  /FOFfi 

C.00/C.191 
0  00/0.19*. 
r  94  /  0.5  JC 

0  00/0.191 
0  00/0  19’. 

U  24  /o  477 

0.00/0.191 
0  00  .'0  191 
0  38  / 0  426 

ooo  /  o.i  u. 

0-00 .0  191 
2  59  /  0.373 

0.00  /  0.241 
0.00  /0  241 
0  36  /0  338 

0.00  /C  303 
0  00  /C  303 
0.72  / 0  301 

0.00/0  3C3 
0.0'"  /  0  3b 3 
0.50/0.268 

0.00  /0  4*2 
0  00  JO  48? 
O.GC  /  0.268 

0.00/0.608 
c.oo  io  boa 
0.68  /0.268 

0.00/0.760 
ij.uO  /v  -hu 
0.46  /  0.260 

0.00/0  957 
000  >0  957 
0.38  ’  0.335 

0  00  /  1.206 
0  00  /  1  206 
0  44 '0 422 

0  00  ;  1.519 
0  00/1  5 *.  9 
043  / 0  531 

C  OO  / 1-914 
0  00  /  1  914 
0  22  /O  670 

0.00  /  2  41 1 
0.00  /  2  41 1 
0.27  /  0  844 

0.00/3  036 
0  00  /3  038 
0.12  /  1-063 

0  00  /  ? 027 
J  00  /  3.32/ 
>.12/1  340 


!rcb  |fdpr  |h„f:l 


:  MMTW 


KB 


•••#  'y'-v '■/.  ''////■  - 


50.40  y 


O  OC  /4  073 
0  GO  /  4  823 
0.1  1  /  1.680 


G3.50  v 

z 


0.00/6  0/6 

0.00  /  6  076 
0  09  /  2.127 


17-MAY  94  13  1 V  03 


0.1  1.0  RMS/FDPB  ratio 

J  =r-=r  -f  ~t  ~t  ~r  t  ^  ^  i  -n  j  -r— 1  -t 

-20  -10  0  {dociBels)  10 


Course:  APG 

Speed :  7  mph 

Note;  HI1A  at  PLS  truck,  passenger  (seat) 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

17- MAY -94  13:19:03 


Sensor .... 

D-ceat 

Course .... 

#5  APG 

Speed . 

7  mph 

Vehicle . . . 

PLS  truck 

D:  te . 

May  2 0 ,  1992 

Note . 

HHA  of  PLS  truck,  driver  (seat) 

RUN-34  D-peat 


Third-octave  bands  with  greatest  Durations  o£  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH  ~] 

63 .50 

0 . 0000 

0 . 0000 

o 

0:01 

H 

O 

o 

50.40 

0 . 0000 

0.0000 

C  :  0  1 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0.0000 

0  :  01 

0:01 

0  :  Cl 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  Qj 

0  :  01 

25.20 

0 . 0000 

0 . 0  0  C  0 

0  :  01 

0  :  01 

C  :  01 

Y: 

Transverse 

(HZ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEA1  -TH 

63.50 

0 . 0000 

0.0000 

0:01 

0  :  01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0:01 

0  :  01 

25 .20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z: 

Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.7600 

1.9516 

0  :  01 

0:18 

1:25 

1 . 00 

3 . 0600 

1.5300 

0  :  01 

0  :  34 

2  : 10 

3 . 17 

0 . 8800 

0 . 7834 

0  :  12 

2  :  04 

5  :  56 

6.35 

0 . 7600 

0 . 76  00 

0:12 

2  :  12 

6:11 

5 . 04 

0 . 5700 

0 . 5700 

0  :  24 

3:27 

9  : 11 

*  Inter national  Standards 

Organ j action  ISO  2031 

Comfoi'L  -  -  Hcdurcd 

com! ort  boundary 

Fetiguc  . . .  Fatigue 

decreased  juoficicncy  boundary 

Health  ...  Health 

arid  safety  exposure  litRii 
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HSFl  Health  end  safety  expo»ure  limit 
FDP8  Fat-guedecreaseci  proficiency  bounda'y 
RGB  Reduced  comfort  boundary 
RMS-  Vibration  R.M.S  acceleration  (rr./s?) 

Exposure:  lOh  Om 


X  Long  ■!  yd  net 
Y:  Transverse 
Z  Vertical 


D-seat 

PLS  truck 


(Hz) 

RMS  /  I'DPB 

X 

0.00  /  0  191 

1.00 

Y 

0  00/0.131 

7 

3 .06  i  0.b36 

X 

0.00  /0  191 

1.26 

Y 

0  00  /  0.191 

z 

0.25  /  0.477 

X 

0.00  /  0.191 

1.59 

Y 

0.00/0.191 

z 

0  41  /  0.425 

X 

9  00  /  0.191 

2.00 

Y 

0  00  /  0.191 

z 

2.76  /  0.379 

X 

0.00/0  241 

2.52 

Y 

0.00/0.241 

z 

0  41  /  0.338 

X 

0.00  /  0.303 

3.17 

Y 

0.00  I  0.303 

Z 

0  88  /  0.301 

X 

0  00  /  0.333 

4.00 

Y 

0.00  /  0  383 

Z 

0  46 '0.266 

X 

0.00/0  482 

5.04 

Y 

0.00  /  0  482 

Z 

0.67/0  268 

X 

0.00/0.608 

6.35 

Y 

0.00/0X08 

Z 

0.76  /0  268 

X 

0  00  /0  760 

7.94 

Y 

0.00  .'0.760 

2 

0-44/0.268 

X 

0  00/0  907 

10.00 

Y 

0.00/0.957 

Z 

0.38/0  335 

X 

0.00/  1-206 

12.60 

Y 

0  00/  1.206 

Z 

0.4/  10  All 

X 

0.0  0/  1.519 

1 5.87 

Y 

0.00/  i  51'* 

z 

0.C1  /  0.531 

X 

OOO'I  914 

20.00 

Y 

0.00  /  1 .914 

Z 

0  25  /  0.G70 

X 

0  00  /  2  411 

25.20 

Y 

0.00  /  2. 411 

Z 

0  28  /  0.844 

X 

0.00  /  3  038 

31.75 

Y 

0  00  /  3.038 

Z 

0.14/1  063 

X 

0  00  fl. 827 

40.00 

Y 

0.00  /  3.827 

z 

0  12/  1  340 

X 

0  00  /  4.823 

50.40 

Y 

0.00  /  4.823 

z 

0.12  /  1.688 

X 

0  00  /  6  07C 

63.50 

Y 

0  00  /  6  076 

7 

0  09  /  2.1  27 

17  MAY  94  13  19  03 


& Vi  S'S'i  -is  V  i:S  ;a 


0.1 

i 

i  1 

-20 


Coux'se 
Speed : 
Note : 


1.0 

x — I  .  ._ 

.  -|  r 


PMS/f-UPB  ratio 


-10 

#5  APG 
7  mpli 
HHA  ot 


"T  T  ‘  * T  J  -t  ~ t  -t  -f  y  “1 

0  (tJcciBoIs)  10 


._.l 

_r~1 


10. 

J 

1 

20 


PLS  Lruck.,  drivel'  (seat:) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 

RUN- 3 5 

P- seat 

17 -MAY- 94 

13:15:03 

Sensor . . . . 

P-seat 

Course . . . . 

#5  APG 

Speed . 

6  mph 

Vehicle . . . 

PLS  truck 

Date . 

May  20, 

1992 

Note . 

HHA  of 

PLS  truck,  passenger  (seat) 

Thi . d -octave 

bands  with  greatest 

Durations 

of  WBV 

exposure 

weighted  RMS 

accelerations  (m/s2) 

before  reaching  ISO  limits* 

(given  in 

hours : minutes ) 

X:  Longitudinal 

(Hz) 

actual 

weighted 

COMFORT 

FAT I CUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

5C  .40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  Cl 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0.0000 

0:01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  : 01 

0:01 

0:01 

50.4  0 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 .0000 

0  :  01 

C  :  01 

0  :  01 

Z:  Vertical 


5 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

3 .0900 

1.5450 

0:01 

0:33 

2  :  08 

2.00 

1 . 5400 

1 .0889 

0  :  01 

1  : 12 

3  : 41 

3 . 17 

0 . 8700 

U  .  7745 

0  :  12 

2  :  08 

6  :  01 

6.35 

0  6300 

0 . 6300 

0  :  18 

2  :  57 

8  :  00 

0 . 5200 

0 . 5200 

0:30 

3  :  57 

1C  :  22. 

*  Intel  national  St  andard?-  Or  i  mization  ISO  /.631  Comfort  .  Reduced  contort,  boundary 

Fatigue  ..  Fatigue -deci  eased  proficiency  L»ojn‘V*y 
Health  ..  Health  and  safety  exposure  limit 
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HSEl:  Health  and  safety  exposure  limit 
FDPB:  Fatigue-decreasBd  proficiency  houndary 
RGB:  Reduced  comfo't  boundary 
RMS:  Vibration  R  M  S.  acceleration  (m/s2) 

Exposure:  lOh  Om 


X:  Lon&itudmal 
Y  Transverse 
Z  Vertical 


RUN-35 

May  20.  1992 


P-seat 

PLS  truck 


(Hz) 

1.00 

1.26 

1.59 

2.00 

2.52 

3.17 

4.00 

5.04 

6.35 


RMS  /  FDPB 

0.00/0.191 
000/0-191 
3.09  /0.536 

0  00  /  0-191 
0  00/0  191 
0.25  /  0-477 

0  00/0.191 
0.00/0.191 
0.23  /  0  425 

0.00  /C-191 
0.00/0.191 
1 .54/0379 

0  00/0  241 
0  00/0.241 
0.3?  /  0.338 

0.00/0303 
COO/ 0.303 
0  87  /0.301 

0  00/ 0-383 
O  00/0  383 
0.52/0.263 

0.00  /  0  482 
0.00  /  0  482 
0.51  /0.26B 

0.00/0.608 
0  00/0-608 
0  63/0.268 


63.50  v 

2 


RCB 

FDPB 

|hsel 

i — 1 _ 1 - 1 - L.  _1  1  _l  _ 1- 

- 1 _ 1 _ 1 _ 1 _ 1 _ ' - 1 - 1 - - 

1  1  1 

- 1  — I  1  — L - L  J - 1 —  _J — 

_ ! _ l  -  '  .  .  i 

1  1  1 

-  7  -  - 1  ■  I  -  T  7 - T - 1 

-  ^  — r  t~ 

1 

- 1  ' - 1 - 1 - I”] 

X  UUU/O./bU 

7.94  Y  0.00/0.760 
Z  0  45  /0.268 

X  0.00/0.957 
10.00  V  0.00/  0.957 
Z  0  34/0  335 

X  0.00  /  1 .205 
12.60  Y  0.00/1.206 
0-41/0.422 

X  0.00/1. £19 
15.87  Y  000/  1  519 
Z  0.33/0  531 

X  0.00  /  1  914 
20.00  Y  0.00  /  1  914 
Z  0.18/0.67C 

X  OOu  /  2  411 

25.20  Y  O  DO  /  2  41  1 

7  0  21  /  0.844 

X  0  00  /  3  030 

31.75  Y  0.00/3.03e 

Z  0.14/1.063 

X  0  00/3-827 
40.00  Y  0  00/3.827 
Z  0.12/1340 

X  0.00/  4  823 
50.40  V  0.00/4  823 
Z  0  12/1-608 


0.00  /  G.07G 
O  00  /  6  076 
0.10  /  2.127 


17  MAY. 94  13  19  03 


0.1 

I 

1  T 

-20 


Course : 
Speed : 
Note : 


APG 
6  mph 
IIHA  of 


PLS  truck,  passenger  (seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 


RUN- 3 5 


D-aeat 


Sensor. . . .  D-seat 
Course ....  #5  APG 

Speed .  6  mph 

Vehicle . . .  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  driver  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0  .  ocoo 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31  .75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 .0000 

C  .  0000 

0:01 

0  :  01 

0  :  01 

Y :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 .00 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25 .20 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2  10 

2.3400 

1.6546 

0:01 

0:30 

1:53 

1 . 00 

3 . 0700 

1 . 5350 

0  :  01 

0:33 

2  :  09 

3 . 17 

0 . 8700 

0 . 7745 

0  : 12 

2  :  08 

6  :  01 

4.00 

0 . 5000 

0 . 5000 

0:32 

4  :  11 

10  :  56 

7 . 94 

0 .4800 

0.4800 

0  :  34 

4  :  26 

11  :  30 

*  Internationa 

]  Standards 

Oi gamzati'n:  ISO  2631. 

Comfort  . . .  Reduced 

cohort  boundary 

i-aligue  .  Vatig-ic 

-decreased  profir: 

i  ent.  y  bound  a  ry 

Health  . .  Health 

and  .safety  exposu 

rc  limit 

74 


HSEL: 

FDPB 

RCB 

RMS 


Health  and  safety  exposure  limit 
Fatigue-decreased  proficiency  boundary 
Reduced  comfort  boundary 
Vibration  R.M.S-  acceleration  (m/s2) 


X  Longitudinal 
Y  Transverse 
Z:  Vertical 


RUN-35 

May  20,  1992 


D-seat 

PLS  truck 


Exposure:  lOh  Om 


(Hz) 

1.00 

1.26 


RMS  /  FDPB 

X  000/0  191 

Y  0  00/0.191 
Z  3.07  /0.536 

X  0.00/0.191 

Y  0.00/0.191 
Z  0.25  /0.477 


X  0.00/0.191 
1.59  Y  0.00/0.191 
Z  0.35  /0.425 


2.00 


X  0.00/0.131 
Y  0  00/0.191 
Z  2.34/0.379 


X  0.00/0.241 

2,52  Y  0.00/0.241 
7  0.40/0.338 


3.17 

4.00 


X  0.00/ 0.303 

Y  0.00/0.303 
Z  0  87  /0.301 

X  O.OC/0  383 

Y  0.00/0  383 
Z  0  50/0.268 


X  0  00/0.482 

5.04  Y  O.00/0.4B2 

Z  0.34/0.268 

X  OOC/O.CO0 
6.35  Y  0  00/0  608 

2  0  46  /0.268 


7.94 


X  0.00/0.760 
Y  0.00/0.760 
2  0.48/0  268 


RCB 

FDPB 

HSEL 

1. _ L _ L  -± _ L _ 1  1_  1  _J 

[ . 

- 1  _  J  j  .  1 _ 1 

- L _ L  1 _ l  ._L 

- L - !  J  _ i  _l 

1  '  "  -  r  -  -i 

j  '  1  '  1  1  1  1 

[  1  T  i  1 — r— 1  ru 

X  0  00/0  957 
10.00  Y  000/0.957 
Z  0.31  /  0.335 

X  9  00/1.206 
12.60  Y  0.00/1.206 
Z  0.42  /0.422 

X  0.00/1.519 
15.87  Y  0  00/  1.519 
Z  0.40/0.531 

X  0.00/1.914 
20.00  Y  000/  1  914 
Z  0.21  /  0.670 

X  0.00/2.411 

25.20  Y  0.00/2.411 

Z  0.22  /0.844 

X  0.00  /  3.03B 
31.75  Y  0  00/3.038 
Z  0.15/1.063 

X  0.00/3  827 

40.00  Y  0.00  /  3.827 

Z  0-12/1.340 

X  0  00/4  823 
50.40  Y  0  00/4  023 
Z  013/1  688 

X  0.00  /  6.076 
63.50  Y  0  00/6.076 

Z  010/2.127 

0.1 

I  -- 

17  MAY-94  13.19-03  f  ~r 

-20 


~i  ~T 
-10 


_ I 


1 .0 

JU ... 


RM5/FDPB  ratio 

T  I  j  ' "T 

IdociBels) 


'  V-1 

10 


10. 
.  J 
~ I 

20 


Course:  #5  APG 

Speed :  6  mph 

Note:  HHA  of  PLS  truck,  driver  (seat) 


USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 


Sensor. . . .  P-seat 
Course ....  #4  APG 

Speed .  10  mph 

Vehicle. . .  PLS  truck 

Date .  May  21,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours :minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0,0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0 . 0000 

0.0000 

0  :  01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

17-MAY-94  33:19:04 


Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

0 . 4800 

0.4800 

0:34 

4:26 

11:30 

3 . 17 

0 .4700 

0 . 4184 

0:47 

5  :  24 

13  : 4  5 

2 .00 

0 . 5900 

0.4172 

0:47 

5:26 

13:48 

5 . 04 

0 .3100 

0 . 3100 

1:25 

8  :  12 

20:00 

6.35 

0 . 2700 

0 . 2700 

1:49 

9  :  53 

23  :  3 7 

*  International  Sta*'  ards  Organization  ISO  2631:  Comfort  ...  Reduced  comfort  boundary 

Fatigue  ...  Fat iyue-dccr cased  proficiency  boundaiy 
Health  ...  Health  and  safety  exposure  limit. 
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KSEL.  Hoalth  and  safety  exposure  limn 
FDPB:  Fatigue-decroased  proficiency  boundary 
HC8:  Reduced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  (m/s2) 

Exposure:  lOh  Om 


X  Longitudinal 
V-  Transverse 
Z.  Vertical 


RUN-36 

May  21.  1992 


P-seat 

PLS  truck 


(Hz) 

1.00 


RMS  /  FDPB 

0.00  /  0.191 
0  00  /  0-191 
0.28  /  0.536 


RCB 

FDPB 

|hsel 

1.1  i . 1 

j  _|  |  |  ,  |  j 

1  .  / 

_i — 1 1  _j  _a l 

j. _ 

_ t _ L  1  L 

_i _ 1 _ 1  Llj 

1 _ l  _ i - 1 

,  - - 1  -1 — r  1  1  '  1  | 

|  |  ■  '  1  '  I"  -1 

1.26 


X  0.00/0.191 
V  0  00  /  0  191 
2  0.02  /0.477 


1.59 


2.00 


X  0.00/0.191 

Y  000/0  191 
Z  0.09  /0-425 

X  G.00/0  191 

Y  0  00/0.191 
Z  0.59  /0.379 


2.52 


3.17 


X  0-00/0.241 

Y  0.00/0241 
Z  0-19/0.338 

X  000/0.303 

Y  0.00/0.303 
Z  0  47  /0.301 


4.00 


X  0.00/0  363 
Y  0.00/0.383 
Z  0.48  /0.268 


>.04 


X  0  00/0.482 
Y  000/0  482 
Z  0  31  /  0.268 


X  0.00  /  0  608 
6.35  Y  0  00/0  608 
Z  0  27  /0.268 


7.94 


X  0.00/0.760 
Y  0  00/0  760 
Z  0  22 ' 0  268 


X  0  00/0-957 
10.00  Y  0.00/0.957 
Z  0.16  /0  335 


X  0.00  /  1  206 
12.60  Y  0-00/  1  206 
Z  0  22  /0.422 

X  000/  1.519 
15.87  Y  0.00/1.519 
Z  0.25  /0.531 


X  0  00  /  1.914 

20.00  Y  000/  1  914 
Z  0.14/0.670 

X  0.00/2.411 
25.20  Y  0.00/2.411 
Z  0  13/0.844 

X  0.00/  3.038 

31.75  Y  0.00/3  038 

Z  0.10/1.063 


X  0.00/3.827 
40.00  Y  0  00  /3  827 
Z  0-10  /  1  340 

X  0  00/4.023 
50.40  Y  0.00/4.823 

Z  006  /  1-608 


63.50 


0  00  /  6.07G 
0  00  /  6  0/6 
0.05  /  2  127 


1  7  MAY-94  13.19:04 


0.1 

-20 

~t — 1 — i — r 

— |— 1— r 

-10 

Course : 

:  K4 

APG 

Speed : 

10 

mph 

N  te  : 

HHA  of 

1.0 


RMS/FDP3  ratio 


_ 1 

-t  -■ I  - 


n  1 
0 


7  -t  -7 

(deciBels) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 


D  -seat 


:UN-36 


1 V  -  MAY -94 

13  :  IS'1  :  0-1 

Sense r . . . . 

D-seat 

Coarse . . . . 

#4  APG 

Speed  .  .  .  . 

10  inph 

Vehicle . . . 

PLS  truck 

Date . 

May  21, 

1592 

Note . 

HHA  of 

PLS  truck, 

driver  (seat) 

Third -octave 

bands  with  greatest 

Durations 

of  WBV  exposure 

weighted  RMS 

accelerations  (m/s2 

before  reaching  ISO 

limits* 

(given  in 

hours : minutes) 

X:  Longitudinal 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH  j 

63 .50 

0.0000 

0.0000 

0:01 

0:01 

o 

o 

H 

50  .  46 

C . 0000 

0.0000 

0  :  01 

0:01 

0:01 

40 . 00 

0 .0000 

0 . 0000 

0:0] 

0  :  01 

0  :  01 

31 . 75 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25  .  20 

0 .0000 

0 .0000 

0  :  01 

0  ;  01 

0  :  01 

IT :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63 .50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

C  .  0  0  0  0 

0  .  cooo 

0:0  3 

0  :  01 

0  :  01 

40  .00 

0 . 0000 

0 . 0  0  0  0 

0:0] 

0  :  01 

0  :  0] 

31.75 

0.0000 

0 .0000 

0  :  01 

0  :  r,  1 

0  :  O'1. 

5  ....  0 

0.0000 

0 . 0000 

C  ;  01 

0  :  r'i 

0:0. 

Vertical 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

1  4.00 

0.5600 

0 . 5600 

0:24 

3:31 

9:23 

7  .  00 

0 . 6500 

0 .4  5.96 

0  :  33 

4  : 4  3 

12  :  11 

3  . 17 

0 .4  700 

0 .4184 

0:47 

5  :  24 

]  3  :  45 

6.35 

0 .3700 

0 . 3  70  0 

].  :  02 

6:26 

16  :  02 

5 . 04 

0 .3600 

0 . 3600 

1  :  06 

6:41 

16  :  3  7 

*  Inteu  atiuiial  Standards  Oi*m 

f.-n 1 7.7 *,  i or.  lire  26“*) 

Co.'ifoit  .  .  .  H*rducftd 

vc-mtoiL  Jj'jundrt: 

/ 

j  i'.’  I'd;  iyuc  d'?otcar«f;d  prof  icinnoy  bcoiKl.H  y 
Hcdlth  .  Health  a..d  fe-itcty  cxpoauit  lirt.it. 
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HSEL:  Health  end  s&feiy  exposure  J*init 
FOPO.  Fatigue-ri&cr§asc:d  proficiency  hounrij'v 
RCR  Reduced  contort  boundary 
RMr:  Vibration  R.M  S  acceleration  im/s2) 


X  Longitudinal 
Y-  1  ia.v./c?se 
7.  Vertical 


RUN-36 

May  21,  1992 


D-seat 

PLS  truck 


Exposure:  lOh  Om 


(Hz) 

RMS  /  TDPB 

X 

0.00  /  0.191 

1.00 

Y 

0.00/0.191 

Z 

0.27  /  0.536 

X 

0  00/0.191 

1.26 

Y 

0  00/0.191 

Z 

0  02  /0.477 

X 

O.OC  /0.191 

1.59 

Y 

0.00  /  0.191 

Z 

0.10/0.42$ 

X 

O.v  M9* 

2.00 

Y 

0.00  /  v;  :*?i 

1 

0-65  /  0-373 

X 

0.0'-  0.**.‘ 

2.52 

V 

0.00  /0.V41 

0  19  '  0.336 

X 

0.00  .'  •>  3D3 

?.,17 

V 

0.0' ■  /  0.303 

/ 

0  47  ;q  301 

-n  Vt  ■  V  333 

4,00 

Y 

0.*.n 0.363 

2 

O.bt  /  C 

0.00  /  0.457 

l;.04 

Y 

r*  <yi  /  o  482 

Z 

0.3fc  ^  268 

X 

c.oo  *  o.aob 

6.35 

Y 

C  GO  /  0 003 

/ 

0.37  /  0.268 

X 

0  •'  1  0  i»>U 

7.24 

Y 

o.cl  ;  o 

2 

0.23  /  0.260 

.X 

0.00  /  0.957 

°0.00 

Y 

0.00  /0  957 

Z 

0  22  /  0.33r' 

X 

0  00  /  1  206 

12.60 

Y 

C.OO  /  ).2l*C 

Z 

0  23  »  0.427 

X 

0.00  .  ’  6 1  •> 

16.87 

Y 

o  no  / :  1 1 5 

Z 

G  25  /  0.531 

X 

0.00 '1914 

20,00 

Y 

0.00  /  1  914 

7 

0.15  /  0.1*70 

X 

0  00  /  *.41 1 

25.20 

Y 

0  00 . 2  411 

4 

0  13/0  B<*4 

X 

G.00  /  3.038 

31 .75 

Y 

0.00  /  3.038 

7 

0.1 1  /  1  063 

x 

0.00  .'  3  827 

40.00 

V 

0 .00  /  3  t'27 

/. 

0.09  /  1  340 

X 

0  00  /<  873 

50.40 

Y 

0  00  /  A  C23 

Z 

0.07  /  I.OfeQ 

X 

0.00  /O  076 

63.60 

y 

U 00  /  6  0  76 

2 

0  L*0  /  2.127 

|RCB 


1  /  M  \Y  'J*  7  3  19.04 


—I — i —  i  . 


“+ 


„i._i . _i_ 

— ,  , 


IfDPB  HGEl 


'I' 


0.1 

1  ••  Jr=V'-V-vi  -tt- 

“fr'T  -T-- i’-'i*  *T 

-20 

-10 

Cour se : 

i'4  APG 

Speed . 

J  U  u'.[)h 

N yLC  : 

HHh  of 

1.0 

— .  -1  —  J - l  — ..J  _) .. - 

— '  -T--|  i  i  ~i  - ;  — 


HMS/FUPj  rntic 

'  ]  T  1  — 1  -T  “J 

((JctiBcIs)  1 0 


10. 

i 

?C 


PLS  trjck,  driver  (seat! 


U3AARL  summsry  of  jneilyrie  i - - 

per  ISO- 2631*  guideline  on  |  RUN-38  P-seat 

w hole -body  v i b r aid  or;  ( WO V '•  L - - - - - - - 


Sensnr  ...  P  uiac 
Course ....  #4  APG 

"near’ .  5  niph 

Vehicle  . . .  PLS  truck 

Date .  May  21,  1992 

Mote .  HKA  of  PLS  truck,  passenger  (seat) 


Third- octave  bands  with  greatest 
weighted  RKS  accelerations  (m, 

X:  Longitudinal 


Durations  ul  WBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes ) 


- -  — - - - 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:02 

50.40 

0 . 0900 

0 . OGuO 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . OOCG 

0  :  01 

0  :  01 

0:01 

_  75 

0 . 0GCG 

0 . 0000 

0  :  01 

0:01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

(Hz) 

aef'-t] 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.00 

C . 900r 

0.0000 

0:01 

0  :  01 

50.40 

0 . 0000 

0  .  G0O0 

0:01 

0  .  Cl 

0:01 

4  0  .  u  U 

C  0000 

0 . 0000 

0  :  01 

0  :  01 

0:01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

j  25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  0 1 

0  :  01 

Vertical 


(Kz ) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.2900 

0.9122 

0:01 

1:37 

4:46 

1 .00 

0.8300 

0 .4150 

0:48 

5  :  20 

1.3  :  53 

6.35 

0 . 2700 

0 .2700 

1:49 

9  :  53 

23:37 

4 . 00 

0 .2500 

0 . 2500 

2  ;  03 

10:57 

25  :  52 

3 . 17 

0 . 2600 

0 .2315 

2:19 

12:07 

28  :  22 

*  InLurndt.ional  Standards  Organization  ISO  Vb  3*:  Commit  ...  Reduced  comfort  boundary 

Fatigur*  Fat igu^ -docrcaued  proficiency  boundary 

Health  .  .  Health  and  oatety  exj-ObUie  limit 
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HSEL-  Health  and  safe’y  Gxposuffi  limit 
FDPB:  f-atiQofe  decreased  proficiency  boundary 
RC0:  Reduced  comfgrt  boundary 
RMS:  Vibration  R  M.S  dcce'eralion  (m's2) 


X  L0n3tudm.il 

Y  Transvers-. 

V  Ver*icai 


RUIM-38 

May  21,  1992 


P-seat 
PLS  truck 


1.00 

1.26 

1.59 

2.00 


Exposure: 

lOh  Om 

RGB 

Ifdpb 

HSEl 

(Hz) 

X 

|_i _ i  a  _i  l-.i  _ l 

i  — - l-L.-l  J 

_i  J  '  ' 

1 

0  00/0.191 

i  ■  i  1  r  1  !  1 

' 

Y  000/0.191 
Z  0.83  /  C  536 

X  0-00/0-191 

Y  0.00/0-191 

2  0.07  /0.47  7 

X  0  00/0  191 

Y  0  02/ 0.1  S’! 
?.  0.19/0.425 

X  0.00/0.191 

Y  0.00/0  191 

7  1.29/0.379 


X  0.00/0.241 
2.52  Y  0.00/0  241 
Z  0.14/0  338 


X  0.00/  0303 
3.17  V  0  00/0.303 
Z  0.26/0.301 


4,00 


X  0.00/0  383 
Y  000/0.383 
Z  0.25  /0.268 


X  0.00  /  0.482 
5.04  V  000/0482 
Z  0.22  /  0.266 


X  O  00  /  0.60b' 
6.35  Y  0  00/0.600 
2  0  27/0-268 


7.94 


X  0.00 /C. 760 
V  0.00/0.760 
Z  0.17/0.266 


X  0  00/0  957 
10.00  Y  0  00/0  957 
7.  0  13/0  335 


X  0  00  /  1  206 

12.60  Y  0.00  1 1  206 
Z  0.12/0.422 

X  O  00  /  1  5 1 9 
15.87  Y  0.00  / 1  519 
Z  O  16  '  C-50 1 

X  0.00/1.314 
20.00  Y  O  00  /  1  914 
Z  C  1  5  /  0  670 

X  0  -00  /  2  4 11 

25.20  Y  0  00/2  411 

Z  0.11/0.044 
X  0.00  /  3.03G 

31.75  V  0  00/3  030 
Z  0  09/1063 

X  0  00/3  827 

40.00  Y  U  00  /  3.827 
7.  0.10/  1  340 

X  0.00  ;  4  023 

50.40  Y  0-00  /  4  023 
Z  0.GGM.G88 


63.50 


X  0  00  .'6. 076 
v  0  00/6.076 
Z  0  06  /  2.12/ 


1  7  MAY. 94  13  1  9  Ob 


0.1 

I  .. 

\  ’ 

•20 


"1  r 
-10 


i._  J 

~r  "T  '1 


1.0 

_i  .  J. _ l  _  J_i _ _ 


RIViS/KDF^  rntio 


~"i  ”T"™' r'' 


((JcciDol', 


I  ’ 

10 


Course:  1(4  APG 

Speed :  5  mob 

Note:  III  LA  ol  PLS  truck.,  passenger  (seat) 


USAARL  summary  of  analysis 

per  ISO -2631*  guideline  on 
whole -body  vibration  (WBV) 


RUN- 3 8 


l'-MAY-94  13:19:95 


Sensor .... 

D-seat 

Course  .... 

#4  APG 

Speed . 

5  mph 

Vehicle  .  .  . 

PLS  truck 

Date . 

May  21,  1992 

Note . 

HHA  of  PLS  truck,  driver  (seat) 

Thi rd-octave  bands  with  greatest 
weighted  RMS  accelerations  (in/s2) 


X:  Longitudinal 


Durations  of  WBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes ) 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0  :  01 

50.40 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40.00 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

C  :  01 

Ys  Transverse 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

63.50 

0.0000 

0.0000 

0:01 

0  :  01 

50.40 

0 .0000 

0 .0000 

1 :  01 

0  :  c: 

40.00 

C .0000 

0.0000 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 .0000 

0:01 

0  :  01 

HEALTH 


0  :  01 
0  :  01 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.3400 

0  .  °47  5 

0  :  01 

1:30 

4:31 

1 . 00 

0.3700 

0.4350 

0  :  42 

5  :  07 

13  :  04 

3 . 17 

0 .3800 

0.3383 

1  :  14 

7  :  18 

17  :  55 

4 .00 

0 . 2800 

0 . 2800 

1:42 

9  :  26 

22  :  37 

5 . 04 

0 . 2300 

0 . 2  3  00 

2:20 

12  :  12 

20  :  32 

>T  *  j  COWful*.  1-iOUII'Mty 

l  **  ’':in  d<?ci  CfiU'nJ  prut  ; i »  c  y  boundary 

-II'  J  '■  i  f  el.  y  CXpOH'i  r  1  '  'tu  ( 


i 


i 


HSEL  Heaim  anti  safely  expose  limit 
FDPB  Faiigue-riecreasad  prof  ciency  boundary 
RCB:  Reduced  comfon  boundary 
RMS:  Vibration  R  M  G  acce*2»2tion  (n./s?) 

Exposure:  lOh  Om 


Longiiud'nal 

Transverse 

Vert-c?l 


RUN-38 

May  21,  1992 


D-seat 

PLS  truck 


Ircb 


FDPB 


iHbtL 


(Hj) 

1.00 


RMS  /FDPE- 

X  0  00/0  1M 
Y  0.00/0  1**1 
Z  0.87/0.536 


. . 

_ l  _i._ 

1 

|  j  '  i  1  ' 1 

'~r1  ~ - 1 

i  j  — r  -r 

'  ' 

1.26 


X  0.00/0.191 
Y  0.00  /0.1 91 
Z  0-07/0.^77 


1.5S 


X  0  00  /  0  191 
Y  0  00  /0  .91 
Z  0-20  /0  425 


2.00 


X  0.00/ 0  191 
Y  0  00/J191 
Z  1  34  /0  379 


X  C  00  0  241 
2.52  Y  0  00/0  241 
Z  0.18/0  338 


3.17 


X  0  00  /  0  303 
Y  0.00/0303 
Z  0.38/0.301 


X  0.00/0  383 

4.00  Y  0  00/0. 383 

Z  028  /0  26B 


5,04 


X  0.00/0.482 
Y  000/0482 
Z  0.23/C.26B 


X  0  00  /  0  608 
6.35  Y  0  00/0  608 
Z  0.22  /  0.26t 


7.94 


X  0.00  /  C  760 
Y  0  00/0.760 
Z  0.16/0.263 


X  0  00/0.967 
10.00  Y  0.00/0.967 
7  0.11/0.335 

X  0.00/1.206 
12.60  Y  0.00/ 1-206 
2  0.10  /0  422 

X  0.00/1.519 

15.87  Y  0  00  / 1 . 5  *  J 

Z  0  16/0  531 

X  0  00  /  1  9 1 4 
20.00  Y  0  00/1  914 
7  0  14  /O  670 

X  O  GO/ 2.411 

25.20  Y  O  00/ 2.41  1 

Z  0.1  1  /0.844 

X  O.OC  /  3  038 
31.75  Y  0  00  /  3  033 
7  0.00 /1. 0C3 

X  0.00/3  827 

40.00  Y  0.00/3.827 

Z  0  09  /  1  340 
X  000/4  823 

50.40  Y  0.00/ 4  823 

Z  0  07  /  1  685 


63.50 


X  O  00  /  6  0  76 
Y  0  00/6.076 
Z  0.0b  ,71  71 


17MAYU4  13.1905 


0.1 

I 

f  ' 

-20 


1.0 


”--T  ^  "t 


-a  i-J 

...r 


-10 


RMS/f-DPB  ratio 

.  __*j  . .  i  ...  .j  --.i 

,  -r  T - -  .r — ,  1  r--.  -T-  r- 

(C]vClP*ilS)  10 


10. 
_l  J 
“in 

20 


Course : 
Speed : 
Note  : 


114  APG 
b  mph 

HHA  ot  PLS  truck,  driver  (seut) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
wnole-body  vibration  (WBV) 

IV -MAY -94  13.19:00 


Sensor. . . .  P-seat 
Course ....  #4  APG 

Speed .  8  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third -oct.ve  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0 . 0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

c .  ^000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

Y  :  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

C.0000 

0.0000 

0:01 

0:01 

0:01 

5  0.40 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

4  0.00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0:0 

0  :  01 

0  :  01 

’ 

RUN- 40 

P-seat 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.8500 

1.3081 

0:01 

0:48 

2:46 

4 . 00 

0 .4800 

0 .4800 

0  :  34 

4  :  26 

11:30 

3 . 17 

0 .4500 

0 .4006 

0:51 

5  :  4  6 

14  :  30 

6 .35 

0 .2800 

0 .2800 

1:42 

9  :  26 

22  :  37 

1 . 00 

0 . 5600 

0 .2800 

1:42 

9  :  26 

22  :  37 

*  International  Standards  Organization  ISO  .  Con*. tort  ...  Reduced  comfort  boundary 

Fatitjui-  ...  FfiLique- decree ned  proficiency  boundary 
Health  ...  Health  and  safety  exposure  limit 
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63.50 


0.0C  6  076 
0.00  6  076 

0  05/2  ^27 


HSEL  Health  and  safety  exposure  limit 
FDPB  Fatigue  decreased  proficiency  boundary 
RCB  Heducod  comfort  boundary 
RMS  Vibration  R.M.5.  acceleration  (m/&2) 

Exposure:  lOh  Om 


X  0.00/0.191 
1.00  v  0.00/0-191 
Z  0.56/0.536 

X  0.00/0.191 
1.26  Y  0-00/0.191 
Z  0.05  /0.477 

X  0.00/0.191 

1.59  Y  000/0.191 

Z  0.27/0.425 

X  000/0.191 
2.00  Y  000/0.191 
2  1.85  /0.379 

X  0-00  /  0  24  ^ 
2.52  Y  0.00/0.241 
Z  0.24  /0.338 

X  0  00/0.303 
3.17  V  0-00  /  C  303 
Z  0  45  /0.301 

X  0  00  /0.383 
4.^0  Y  0  00/0  3B3 
Z  0  48  /0  268 

X  0.00  /0.482 
5.04  Y  0.00/0  402 
Z  0.18/0.268 

X  0.00/0.60R 
6.3b  Y  0.00  / 0.G08 
2  0.28  /0.268 

^  -  X  0.00/0.760 

7.34  Y  U  VO/ y  >60 

Z  0.20/0.268 

X  0  00  /0  957 
i"-.00  0.00  /0.957 

Z  0  15  /0  335 

X  0.00/1-206 
12.60  Y  0  00  /  1-206 
Z  0  16  /0  422 

X  0  00  /  1  619 
15.87  Y  0  00/1  519 
Z  0.10.0.531 

X  0  00/  1  914 
20.00  Y  000/  1  914 
Z  0.14/0.670 

X  0  00/2  411 
25.20  y  0.00/2.411 
Z  0  16  /0  844 

X  0  00/3  038 

31.75  Y  o  00  /  3  038 

Z  0  10  /  1  0G3 

X  0.00  /3  627 
4U.OO  Y  000  /3  82/ 
Z  0  07  /  1  340 

X  0  00  /4  823 

50. 4C  /  0  00/123 

Z  0.00  886 


X.  Longitudinal 
V.  Transverse 
Z'  Vertical 


RUN-40 

May  20,  1992 


P-seat 

PLS  truck 


.  j _ 

r~i  T 


RMS/FDPB  rauo 


(tlociiJolsl  10 


f'o'.: :  -<-■ 
Spe  --  ■: : 
No-.e 


3  nip  I 


*  ,u-'  U  t  JC- 


truck.  passcnqer  /ncsL) 


USAARL  summary  of  analysis 

per  ISO- 2G3 1 *  guideline  on 
whole-body  vibration  (WBV) 


RUN -40 


D-Beat 


17 -MAY -94  13:19. OC 


Sensor. . . .  D-seat 
Course  ....  #4  APG 

Speed .  8  mph 

Vehicle. . .  PLS  truck 

Date .  May  20,  19  92 

Note .  HHA  of  PLS  truck,  driver  (seat) 


Third-octave  bands  with  greatest  Durations  of  V7BV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours ; minutes) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0  :  01 

50.40 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0:01 

50.40 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

25.20 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Ver 

tical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

2.1100 

1.4920 

0  :  01 

0:36 

2:15 

4  .  J  U 

0.3200 

0.3200 

1  :  22 

7  :  52 

19  :  13 

1.00 

0 .6100 

0.3050 

1  :  29 

8  :  23 

20  :  1.2 

6.3b 

C . 2900 

0 .2900 

1  :  37 

9:00 

21  :  4  0 

3.17 

0 .3100 

0 .2760 

1:45 

9  :  37 

23  :o 

*  J  i  icrnat  ion;i  1  Standarar*  Organization  ISO  2631.  Corrfort  .  .  Reduced  co^f  or  ’  *'Ound«i*y 

Fatigue  ...  Fat  '.gu»» -decreased  prof  lc  i  vn'-y  oc  uviaiy 
Heal  Lit  Health  and  safety  exposure  lji»i* 


06 


H$EL:  Health  and  safety  exposure  limit 
FDPB  Fatigue  deceased  proticiencv  boundary 
RCB:  P.odtced  comfort  boundary 
RMS:  Vibration  R.M.S.  acceleration  {m/s2) 

Exposure:  IQh  Om 


X  0.00/0. 1S1 
Y  0  00/0.191 
Z  0.61/0.536 


X:  Lnng.tudmai 
Y'  Transverse 


RUN-40 

May  20,  1992 


D-seat 

PLS  truck 


j.  1  --J  -  JL_— L  J 


X  0  00/0  191 
1.26  Y  0  00/0.191 
2  0.05  /0.477 


X  0.00/0.191 
Y  0.00/0  1S1 
Z  0.31  /  0.425 


X  000/0.191 
2.00  Y  000/0.191 

Z  2.11/0.379 

X  000/0  241 
2.52  Y  0  00/0  241 

2  0.22  /0.338 

X  0.00/0.303 
3.17  Y  0  00/0  303 

Z  0  31  /  0.301 

X  0.00/0.383 
4.00  Y  0.00/0.383 
Z  0  32  /0.268 

X  0-00/0.482 
5.04  Y  0.00  /  0.482 
Z  0-21/0.268 

X  0-00/0.608 
C.35  Y  0.00/0.608 
Z  0.29/0.268 

y  n  Qn  /  n  7r,n 

7.94  Y  Q.C0/0.7C0 
Z  0.23/0.268 

X  0.00 /o.:s? 

10.00  Y  0-00/0.957 
Z  0.19/0.335 

X  0  00  M  .206 
12.60  Y  0.00/  1.206 
Z  0.14/0.422 


X  0.00/1.519 
18.87  Y  0  00  /  1.519 
7.  0.22  /0.531 


X  0.00  /  1  9M 

20.00  Y  0  00/  1.914 

Z  0  16/0.670 

X  0  00  /2.411 
25,20  Y  0.00/2  4.1 

Z  0  19  /  0.844 
X  0  00/3.038 

31.75  Y  G.00  /  3.038 

Z  0.1 1  /  I  .003 
X  0  00  /3  827 

40.00  Y  0  00/3.827 

Z  O  07  /  1  340 
X  0  00  /4  823 

50.40  Y  0  00  /  4  B23 

Z  0.00  /  1  688 


63.50 


X  0  00/6  076 
Y  0  00  /  6  076 
Z  O  05  2  127 


RMS/FDPB  ratio 


17  MAY  94  13  19.06 


“T  j  t  r  r  -i 

(tJeciBels)  1 0 


Course  :  #< 4  APG 

Speed:  3  mph 

Note:  HHA  oi  PLS  truck,  driver 


( seat. 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 


RUN- 43 


P-seat 


IT -MAY-94  1319:08 


Sensor ....  P-seat 
Course  ....  #4  APG 

Speed .  13  mph 

Vehicle . . .  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0 .0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

40.00 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0  : 01 

0  :  01 

0  :  01 

25.20 

0 .0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40.00 

0 .0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0.0000 

0:01 

0  :  Cl 

0:01 

25.20 

0 .0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

1.3800 

1.3800 

0:01 

0:42 

2:32 

3 . 17 

1.0400 

0 . 9.258 

0  :  01 

1  :  35 

4:39 

2 .00 

0 . 8200 

0 . 5798 

0  :  22 

3  :  20 

8  :  57 

5 . 04 

0 . 5500 

0 .5500 

0  :  28 

3:38 

9:37 

6 .35 

0.4300 

0.4300 

0  : 44 

5  :  13 

13  :  15 

*  International  Standards 

Organization  ISO  2631: 

Corr.fori  .  Reduced 

comfort  bounds 

ry 

Fatigue  ...  Fat iguc -dccieaaed  proficiency  boundary 
Health  ..  Ho a  1th  and  safety  exposure  1  unit 


;  y 

V 
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HSEL:  Health  and  safety  exposure  limit 
FDPB  Fatigue-decreased  proficiency  boundary 
RCB'  Reduced  comfort  boundary 
RMS.  Vibration  R.M.S.  acceleration  (m/ s2) 

Exposure:  lOh  Om 


X  0  00  /0  191 
1.00  Y  0  00  /0-191 
Z  0.32  /0.536 

X  0.00/0  191 
1.26  Y  0.00/0.191 
2  0.03  / 0.477 

X  0.00/0.191 
1.59  Y  000/0  191 
Z  0.12/0.425 

X  0.00/0.191 
2.00  Y  0.00/0.191 
2  0.82  /0.379 

X  0.00/0.241 
2.52  Y  0.00  /0  241 
Z  0.40  /0  338 

X  0.00/0.303 
3.17  Y  0.00/0.303 
Z  1.04  /0.301 

X  0.00/0  383 
4.00  Y  0  00/0  383 
7  1.38  /0.26B 

X  0.00/0  482 
5.04  Y  0.00  /0.482 
Z  0.55  /0.268 

X  0  00  /0608 
6.35  Y  0.00/0  608 
7  C.43/C*6B 

X  0  00  /  o  7b0 

7.94  Y  0.00  /0.760 

Z  0.31  /  0.268 

X  0.00/0.957 
10.00  Y  0.00/0.957 
7.  0.23  /0.335 

X  0.00  '  1  206 
12.60  Y  0.00/  1.206 
Z  0  35/0.422 

X  0  00/1  519 

15.87  Y  0  00/1  519 
Z  0  29  /0  531 

X  0  00  /  1  914 

20.00  Y  COO/ 1.914 
2  0.14  /0  670 

X  0  00/7  411 

25.20  Y  0  00/2  411 
Z  0  1b/  0  844 

X  0.00  /3.038 
31.75  Y  0  00  /3  038 
2  0.1 1  /  1.063 

X  0  00/3  82/ 

40.00  Y  0  00  /  3  82/ 

Z  0  08  /  1  340 
X  0.00/4.823 

50.40  Y  0  00/4  823 
Z  0.09  M  688 

X  0  00  /6.076 
63.50  Y  0  00/6  076 

Z  0.07  /  2.127 


X.  Longitudinal 
Y-  Transverse 
Z.  Vertical 


RUN-43 

May  20,  1992 


P-seat 

PLS  truck 


_j _ I  .  i  ,_J  .  J 


RMS/FDPB  ratio 


1  7-MAY  -94  13:1908 


1  T  -7  -7 

(dcciBels) 


Course : 
Speed : 
Note  : 


#4  AVG 
13  mph 
HHA  of 


truck,  passenger  (seat) 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibiation  (WBV) 


RUN-43  D-seat 


17- MAY  -94  13:19:08 


Sensor .... 

D-seat 

Course .... 

#4  APG 

Speed . 

13  mph 

Venicle .  .  . 

PLS  truck 

Date . 

May  20,  1992 

Note . 

HHA  of  PLS  truck,  driver  (seat) 

Third-octave  bands  with  greatest 
weighted  RMS  accelerations  (m/s2) 

X:  Loncritudinal 


Durations  of  WBV  exposure 
before  reaching  ISO  limits* 
(given  in  hours : minutes ) 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63 . 50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50 .40 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 . 0000 

0 .0000 

0:01 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31 . 75 

0 . 0000 

0 . 0000 

0  :  0 1 

0  :  01 

0  :  01 

25 . 20 

0 . 0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

4.00 

1 .3700 

1,3700 

0  : 

01 

0:44 

2:34 

5 . 04 

1 .0000 

1 . 0000 

0 

01 

1  :  22 

4:09 

3 . 17 

1 .0000 

0 .8902 

0 

01 

1:40 

4  :  56 

6 . 35 

0.6400 

0 . 6400 

0 

16 

2:53 

7  :  50 

2 . 00 

0 .6900 

0 .4  879 

0 

33 

4:20 

11  :  15 

*  International 

.  Standards 

Organization  ISO  2631: 

Comfort  . 

Fatigue  . 

.  .  Reduced 

.  .  Fat igue ■ 

comfort  boundary 

-decreased  profic 

i  ency  boundary 

Health  and  safety  exposure  limit 


9  9 


HSEL:  Health  and  safety  exposure  tirmt 
FDPB:  Fatigue-decreased  proficiency  boundary 
RCB:  Reduced  comfort  houndary 
RMS:  Vibration  R.M  S  acceleration  (m/s2) 

Exposure:  10H  Om 


X'  Longitudinal 
Y  Transverse 
Z-  Vortical 


RUN-43 

May  20,  1992 

|fdpb 


D-seat 

PLS  truck 


X  0.00  /  0.191 
Y  0.00/0.191 
Z  0.33  /0.536 


X  0.00/0.191 
1.26  Y  O.C0/O.19J 

Z  0  03  /0  477 

X  0.00/0.191 
1.59  Y  0.00/0.191 

Z  0.10/0.425 

X  0.00/0.191 
2.00  Y  0.00/0.191 

2  0,69  /0.379 

X  0.00  /0.241 
2.52  Y  0.00  /0.241 

2  0.38  /0.338 


X  0.00/0.303 
Y  0.00/0.303 
Z  1.00/0.301 


X  0.00/0  383 

Y  0.G0  /  0.383 
Z  1  37  /0.266 

X  0  00/0  482 

Y  0.00/0.482 
Z  1.00  /0.268 


X  0.00  /0  608 

6.35  Y  0.00/0. COB 

Z  0  64  /0.268 

X  C.CC/0.7GG 
7.94  Y  0.00  /0.760 
Z  0.36  /0.268 

X  0.00/0.957 

10.00  V  000  /0.957 

Z  0.29/ 0.335 

X  0  00  /  1.206 
12.60  Y  0  00  /  1.206 
Z  0.28  /0.422 

X  0.00/1.519 
15.87  Y  0.00/1.519 
Z  0.31  /  0.53 1 

X  0.00/1.914 
20.00  Y  0  00  /  1.914 
1  0  18  /0  670 

X  0.00/2.411 
25.20  Y  0.00/2.411 
Z  0.19/0.844 

X  0.00  /3.038 

31.75  Y  0.00  /  3.038 

Z  0.12  /  1 .063 

X  0  00  /3  827 
40.00  Y  0.00  /3  827 
L  0.09  /  1.340 

X  0.00/4  823 
50.40  V  0  00  /4  823 
Z  0  10/1.688 

X  0.00  /  6.076 

63.50  Y  0  00  /6  07G 
Z  0.07/2.127 


1  7  MAY  94  1  3  19:08 


RMS/FDPB  ratio 


L  .  -i _ 1 _ 

7  [  ’—I  1  -I'l 


(dpciBels) 


Course : 
Speed : 
Note : 


#4  APG 
13  mph 
FHA  of 


driver  (seat! 
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USAARL  summary  of  analysis 

per  ISO-2631*  guideline  on 
whole -body  vibration  (WBV) 

l'l -HAY -5-1  13:15:05 


Sensor. . . .  P-seat 
Course ....  #4  APG 

Speed .  9  mph 

Vehicle...  PLS  truck 

Date .  May  20,  1992 

Note .  HHA  of  PLS  truck,  passenger  (seat) 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours : minutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0 : 01 

0:01 

0:01 

50.40 

0.0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

40 . 00 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0 . 0000 

0:01 

0:01 

0  :  01 

25.20 

0.0000 

0 . 0000 

0:01 

0  :  01 

0  :  01 

Y :  Transverse 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0 .0060 

0:01 

0:01 

0:01 

50.40 

0.0000 

0.0000 

0  :  01 

0:01 

0  :  01 

40 . 00 

0 .0000 

0.0000 

0:01 

0  :  01 

0  :  01 

31 . 75 

0 .0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.5200 

1.0748 

0:01 

1:13 

3:45 

3  . 17 

0.6500 

0 . 5786 

0  :  22 

3  :  21 

9  :  00 

4  .  00 

0 . 5300 

0 . 5300 

0:30 

3  : 4  y 

10  :  07 

C  .35 

0.2400 

0.2400 

2  :  12 

11  :  3  3 

27  :  10 

2 . 52 

0 .2900 

0.2302 

2  :  20 

12:11 

28 .32 

*  International 

Standards 

Or  gnrii  zai  ion  ISO  2C31 

Comfort  . . .  deduced 

Fatigue  -  Fatigue 

Comfoit  boundaiy 

-dccicaGcd  proficiency  boundary 

Health  ..  Health  and  safety  exposure  limit 
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HSEL  Health  and  safety  expasine  limit 
FDPB:  Fatigue  decreased  proficiency  boundary 
RCB:  Reduced  comfort  boundary 
RMS:  Vibration  R. M  S-  acceleration  'm/s2) 


X-  Longitudinal 
Y-  Transverse 
Z  Vertical 


RUN-45  P  -seat 

May  20,  1992  PLS  truck 


Exposure: 

:  lOh  0 

(Hz) 

RMS  /  FDPB 

1.00 

X 

0.00  /0  191 

Y 

0  00/0.191 

z 

0  30  /  0.536 

1.26 

X 

0.00  /  0.191 

/ 

0  00  /  0.191 

z 

0.03  /  0.477 

X 

0.00  /O  191 

1.59 

Y 

0.00  /C.191 

2 

0.22  /  0  425 

X 

000  /  0.  <91 

2.00 

Y 

0.00/0  .91 

Z 

1.52  /  0.379 

X 

0  00  /  0.241 

2.52 

Y 

0.00  /  0.241 

Z 

0-29  /  0.338 

X 

0.00  /  0.303 

3.17 

Y 

0.00  /  0.303 

Z 

0  65  /  0.301 

X 

0  00  /0  383 

4.00 

Y 

0.00  /  0  383 

z 

0.53  /  0.2Q6 

X 

C  OO  /0  482 

5.04 

Y 

0  00  /0  402 

z 

0  19  /  0.266 

X 

0.00  /0  608 

6.35 

Y 

0  00  /  0  608 

z 

0.24  /  0.268 

X 

0.00  /  G  7G0 

7.34 

V 

0.00  /  0.760 

L 

0  22  / 0.268 

X 

0  G0  /0  957 

10.00 

Y 

0  00/0.957 

Z 

0.22  10  335 

X 

0  00  /  1.206 

12.60 

Y 

0.00  /  1.206 

z 

0.18  /O  42.2 

X 

0  00  /  1  619 

15.87 

Y 

0.00  /  1  519 

z 

0  15  /  0-531 

X 

0  00  /  1.914 

20.00 

Y 

0  00  / 1 .9 1 4 

z 

0  09  /O  670 

X 

O.CO  /  2  41 1 

2C  .20 

Y 

0.00  /  2  411 

z 

0.11  /  0.B44 

X 

0.00  /  3  030 

31.75 

Y 

0  00  l  3  038 

z 

0  13/1 .063 

X 

0  00  /  3.827 

40.00 

Y 

0.00  ;  3.82/ 

z 

0.10  M  .340 

X 

0.00  /  4.823 

50.40 

Y 

0.00  /  4  823 

z 

U  03  i  1 .688 

X 

0  00  /  6  076 

63.50 

Y 

0.00  !  o  07Q 

2 

O.OC  l  2  12/ 

!rcb 

.FDPB  IhSEL 

— t — 1.  -J _ J - 1. — 1 - L 1 

4  __i i  j  i  J  _ ,  .  j — j 

1  .  - 1  -l - 1 - 1  .  ~J  J-  i.  _  -  1  1  l  1  1  1 

- r 

i  j  i  i  -1-  i  -i  -i  j 

|  - =1  ’ - 1 - r ---i 

'  T  i 

17  MAY  34  13  13  09 


0.1  1.0  RMO/r  DPB  ratio  10. 

]  "T  -t--,  -  I  7  ■'a '4-aT:r~  T'=P=)=f=Jr  i 

-20  -10  0  (decibels)  10  20 


Course : 
Speed : 
Note  : 


<14  APG 
9  mph 

HIIA  of  PLS  truck,  passenger  (seat) 


93 


USAARL  summary  oi  analysis 

per  ISO-2631*  guideline  on 
whole-body  vibration  (WBV) 

1 7 -MAY  -  94  1 3  : 1  9 : 0 9 


Sensor .... 

D-seat 

Course .... 

#4  APG 

Speed . 

9  mph 

Vehicle . . . 

PLS  truck 

Date . 

May  23,  1592 

Note . 

HHA  of  PLS  truck,  driver  (seat) 

|  RUN- 45  D-seat 


Third-octave  bands  with  greatest  Durations  of  WBV  exposure 

weighted  RMS  accelerations  (m/s2)  before  reaching  ISO  limits* 

(given  in  hours :mirutes ) 

X:  Longitudinal 


(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0  :  01 

0:01 

0:01 

50.40 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0.0000 

0.0000 

0  :  01 

0  :  Cl 

0:01 

31 . 75 

0 .0000 

0 .0000 

0  :  01 

0:01 

0  :  01 

25.20 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

Y:  Transverse 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

63.50 

0.0000 

0.0000 

0:01 

0:01 

0:01 

50.40 

0.0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

40 . 00 

0 . 0000 

0.0000 

0  :  01 

0  :  01 

0  :  01 

31.75 

0 .0000 

0 . 0000 

0  :  01 

0  :  01 

0  :  01 

25 . 20 

0 .0000 

0 .0000 

0  :  01 

0  :  01 

0  :  01 

Z:  Vertical 

(Hz) 

actual 

weighted 

COMFORT 

FATIGUE 

HEALTH 

2.00 

1.4300 

1.0112 

0:01 

1:22 

4:05 

3 . 17 

0.7100 

0.6321 

0  : 18 

2  :  56 

8  :  00 

4 . 00 

0 .6300 

0 .6300 

0  :  18 

2  :  57 

8  :  00 

7 . 94 

0.3100 

0 .3100 

1:25 

8  :  12 

20  :  00 

6 .35 

0 .2800 

0 .2800 

1:42 

9  :  26 

22:37 

*  International  Standards  Organization  ISO  2G31  Comfort  .  .  .  Reduced  comfort  boundaly 

Fatigue  . . .  Fatigue -decreased  proficiency  boundary' 
Health  . . .  Health  and  safety  exposure  limit 


9* 


^,1 

C-4 


tr 

iZ"i 


I  ' 


HC^L:  Health  and  safety  exposure  la.Tiit 
FDTB:  Fatipue  decreased  proficiency  boundary 
RCB:  Reduced  comfort  bowndary 
RMS:  Vibration  RMS.  acceleration  (m/$2) 

Exposure:  lOh  Om 


tony  tudinai 
T  ransverse 
Vertical 


RUN-45 

May  20,  1992 


D-seat 

PCS  truck 


(Hz) 

1.00 


RMS  /  FL3PB 

X  0.0C/0.191 
Y  000/0.191 
2  C. 32  /0.536 


X  0  00/0.191 
1.26  Y  0.00/0.191 
2  0.03/0.47? 


1.59 

2.00 


X  0-00/0-191 

Y  000/0191 

2  0.21  /  0.425 

X  0.00/0191 

Y  0.00/0  191 

2  1.43/0.379 


X  0  00/0.241 
2.52  Y  0.00/0  241 
Z  0.30/0.338 


3.17 

4.00 


X  0  00/0.303 

Y  0  00/ 0.303 
Z  0.71/0.301 

X  0.00/0.383 

Y  0.00/0.383 
Z  0-63/0.268 


rcb 

FDPB 

|hsel 

1  ,  ,  i  J 

j 

■  IIBUMM 

__rl  ,  j._i  j 

—i. 

_i  -1  J  . 

mmmt 

i  l 

i  -|  i  — t — r  ~i  - 

j  ‘  1 

I 

_1  -  , 

r  '  1 

X  000/0.482 
5.04  Y  C.00/0.482 
2  0.28/0  268 

X  0.00/0.608 
6.35  Y  0.00/0  608 
2  0.28/0.268 

X  O  00  /0.760 

7.94  Y  0  00/0  760 
2  .  11  /  0.268 

X  0.00/0  957 
10.00  Y  0.00/0.957 
2  0.19/0  335 

X  0.00/1.206 
12,60  Y  0  00/1.206 
2  C. 20/0. 422 

X  0.00/1.619 
15.87  Y  0.00/1.519 
2  0  18  /0  531 

X  0  00  / 1  914 
20.00  Y  0.00  /  1 .914 
2  0  09/0.670 

X  0  00/2  411 

25.20  Y  000/2.411 
2  O  13  /  U. 844 

X  0.00/3.038 

31.75  Y  0.00/3.038 
Z  0.13/1.063 

X  0  00/3  827 
40.00  Y  0  00/3  827 
Z  0.09/1.340 

X  0  00/4  823 
50.40  Y  0  00/4.023 
Z  0.08  /1  688 

X  0  00/6.076 
63.50  Y  0  00/6  076 
Z  0.06/2.127 


1  /-MAY-94  13:19  09 


.V,»Vw'v.AV.//>:v 


Course:  #4  APG 

Speed:  9  mph 

Note:  HHA  of  PLS  truck,  driver 


( seat) 
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ATTN:  SAVTE-M  (Tech  Lib)  Stop  217 
Edwards  Air  Force  Base,  CA  93523-5000 

Ms.  Sandra  G.  Hart 
Allies  Research  Center 
MS  262-3 

Moffett  Field,  CA  94035 
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Italian  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 


Commander 

USAMRDALC 

ATTN:  SGRD-UMZ 

Fort  Detrick,  Frederick,  MD  21702-5009 

Commander 

U.S.  Army  Health  Services  Command 

ATTN:  HSOP-SO 

Fort  Sam  Houston,  TX  78234-6000 

U.  S.  Army  Research  Institute 
Aviation  R&D  Activity 
ATTN:  PERI-IR 
Fort  Rucker,  AL  36362 

Commander 

U.S.  Army  Safety  Center 
Fort  Rucker,  AL  36362 

U.S.  Army  Aircraft  Development 
Test  Activity 
ATTN:  STEBG-MP-P 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

Commander 

USAMRDALC 

A'T'N;  SGRD-PLC  (COL  R.  Gifford) 
Fort  Detrick,  Frederick,  MD  21702 

TRADOC  Aviation  LO 
Unit  21551,  Box  A-209-A 
APO  AF.  09777 

Netherlands  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

British  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 


Directorate  of  Training  Development 

Building  502 

Fort  Rucker,  AL  36362 

Chief 

USAHEL/USAAVNC  Field  Office 
P.  O.  Box  716 

Fort  Rucker,  AL  36362-5349 

Commander,  U.S.  Army  Aviation  Center 
and  Fort  Fucker 
ATTN:  ATZQ-CC 
Fort  Rucker,  AL  36362 


Australian  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

Dr.  Garrison  Rapmund 
6  Burning  Tree  Court 
Bethesda,  MD  20817 


Chief 

Test  &  Evaluation  Coordinating  Board 
Cairns  Army  Air  Field 
Fort  Rucker,  AL  36362 

Canadian  Arm,,  'aison  Office 

Building  602 

Fort  Rucker,  AL  36362 

German  Army  Liaison  Office 

Building  602 

Fort  Rucker,  AL  36362 

French  Army  Liaison  Office 
USAAVNC  (Building  602) 

Fort  Rucker,  AL  36362-5021 
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Commandant,  Royal  Air  Force 
Institute  of  Aviation  Medicine 
Faraborough,  Hampshire  GUM  6SZ  UK 

Defense  Technical  Information 
Cameron  Station,  Building  5 
Alexandra,  VA  22394-6145 

Commander,  U.S.  Anny  Foreign  Science 
and  Technology  Center 
AIFRTA  (Davis) 

220  7th  Street,  NE 
Charlottesville,  VA  22901-5396 

Commander 

Applied  Technology  Laboratory 
US  A  RTL-  AT  CO  M 
ATTN:  Library,  Building  401 
Fort  Eustis,  VA  23604 

Commander,  U.S.  Air  Force 
Development  Test  Center 
101  West  D  Avenue,  Suite  117 
Eglin  Air  Force  Base,  FL  32542-5495 

Aviation  Medicine  Clinic 
TMC  #22,  SAAF 
Fort  Bragg,  NC  28305 

Dr.  H.  Dix  Christensen 
Bio-Medical  Science  Building,  Room  753 
Post  Office  Box  26901 
Oklahoma  City,  OK  73190 

Commander,  U.S.  Army  Missile 
Command 

Redstone  Scientific  Information  Center 
ATTN:  AMSMI-RD-CS-R 
/ILL  Documents 
Redstone  Arsenal,  AL  35898 


Director 

Army  Personnel  Research  Establishment 
Farnborough,  Hams  GUM  6SZ  UK 

U.S.  Army  Research  and  Technology 
Laboratories  (AVSCOM) 

Propulsion  Laboratory  MS  302-2 
NASA  Lewis  Research  Center 
Cleveland,  OH  44135 

Commander 

USAMRDALC 

ATTN:  SGRD-ZC  (COL  John  F.  Glenn) 
Fort  Detrick,  Frederick,  MD  21702-5012 

Dr.  Eugene  S.  Channing 
166  Baughman’s  Lane 
Frederick,  MD  21702-4083 

U.S.  Army  Medical  Department 
and  School 

USAMRDALC  Liaison 

ATTN:  HSMC-FR 

Fort  Sam  Houston,  TX  78234 

Dr.  A.  Kornfield 
895  Head  Street 
San  Francisco,  CA  94132-2813 

NVESD 

AMSEL-RD-NV-ASID-PST 
(Attn:  Trang  Bui) 

10221  Burbeck  Road 
Fort  Belvior,  VA  22060-5806 

CA  Av  Med 
HQ  DAAC 
Middle  Wallop 

Stockbridge,  Hants  S020  8DY  UK 
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Dr.  Christine  Schlichting 
Behavioral  Sciences  Department 
Box  900,  NAVUBASE  NLON 
Groton,  CT  06349-5900 

Commander,  HQ  AAC/SGPA 
Aerospace  Medicine  Branch 
162  Dodd  Boulevard,  Suite  100 
Langley  Air  Force  Base, 

VA  23665-1995 

Commander 

Aviation  Applied  Technology  Directorate 
ATTN:  AMSAT-R-TV 
Fort  Eustis,  VA  23604-5577 

COL  Yehezkel  G.  Caine,  MD 
Surgeon  General,  Israel  Air  Force 
Aeromedical  Center  Library 
P.  O.  Box  02166  I.D.F. 

Israel 


Director 

Aviation  Research,  Development 
and  Engineering  Center 
ATTN:  AMSAT-R-Z 
4300  Goodfellow  Boulevard 
St.  Louis,  MO  63120-1798 

Commander 

USAMRDALC 

ATTN:  SGRD-ZB  (COL  C.  Fred  Tynei) 
Fort  Detrick,  Frederick,  MD  21702-5012 

Director 

Directorate  of  Combat  Developments 

ATTN:  ATZQ-CD 

Building  515 

Fort  Rucker,  AL  36362 


y 
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